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PRESIDENT'S  REPORT,  1925. 


REVIEW  OF  THE  YEAR. 

In  Memoriam. 

Hon.  Charles  A.  Gleason. 

On  September  29,  1925  our  long  time  friend  and  co-worker,  Mr.  Charles  A. 
Gleason,  died  suddenly  at  his  home  in  North  Brookfield.  The  news  came  as  a 
great  shock  to  all  of  us,  I  am  sure,  as  well  as  to  the  great  number  of  his  fellow 
citizens  who  had  learned  to  know  the  great  qualities  of  his  character  both  as  a 
man  and  as  a  public  servant.  We  shall  aU  miss  him.  The  loss  of  his  superlative 
guidance  and  wisdom  as  the  leader  of  the  Board  of  Trustees  will  be  felt  for  many- 
years  to  come.  The  length  and  the  quality  of  service  rendered  by  him  to  the 
State  and  to  the  College  are  memorable  and  inspiring.  They  demand  the  grate- 
ful recognition  of  every  citizen  of  Massachusetts. 

Mr.  Gleason  was  born  on  a  farm  at  New  Braintree,  February  7,  1846.  Here  he 
continued  to  live  for  nearly  half  a  century.  He  made  it  a  model  of  progressive 
and  profitable  farming.  He  taught  school  when  a  young  man,  with  the  same 
progressiveness  and  thoroughness.  His  town  very  early  recognized  his  great 
qualities  of  mind  and  heart,  his  energy,  his  wisdom,  his  uprightness,  and  elected 
him  tax-collector  when  he  was  only  twenty-one;  he  held  the  office  fourteen  years. 
For  eighteen  years  or  more  he  served  on  the  school  board;  he  was  also  town  treas- 
urer, assessor,  selectman,  and,  as  long  as  he  lived  in  New  Braintree,  moderator  of 
the  town  meetings.  In  1873  he  began  his  service  in  the  State  House  of  Repre- 
sentatives and  was  a  member  of  the  Committee  on  Banks  and  Banldng.  For 
three  years  he  served  in  the  Senate,  and  was  a  member  of  the  committees  on 
Banks  and  Banking,  Education,  Liquor  Laws,  Agriculture,  and  Public  Health. 
For  seven  years  Mr.  Gleason  was  President  of  the  New  England  Milk  Producers' 
Association.  His  business  interests  caused  him  in  the  nineties  to  take  up  his 
residence  in  Worcester  and  later  in  Springfield  where  he  remained  for  about  twenty 
years.  He  returned  to  spend  the  last  five  years  of  his  life  in  North  Brookfield. 
Throughout  his  life  he  found  time  to  be  most  active  in  the  work  of  his  church. 

To  the  friends  and  alumni  of  the  Massachusetts  Agricultural  College,  however, 

it  will  be  Mr.  Gleason's  remarkable  service  to  the  institution  that  will  always  stand 

out  and  remain  as  one  of  its  most  treasured  heritages.     He  served  as  a  trustee 

of  the  College  for  thirty-six  years.     As  Chairman  of  the  Finance  Committee, 

Auditor  of  the  College,  and  Vice-President  of  the  Board  of  Trustees,  he  gave  an 

amount  and  quality  of  service  that  will  never  be  excelled.     In  every  office  he 

revealed  himself  as  the  conscientious,  practical,   tireless  official,   the   just   and 

generous  man.     His  lifelong  experience  on  the  farm  and  in  business  and  public 

affairs,  made  him  ideally  fitted  to  serve  as  trustee.     His  constant  endeavor  to 

support  the  great  cause  of  agriculture  and  know  the  problem  of  education  as  it 

is  today,  to  keep  up  with  it,  and  to  ascertain  the  solutions  offered  for  it,  were 

among  the  most  noticeable  characteristics  of  the  man.     He  was  in  truth  a  loyal 

friend  of  the  College  and  an  exemplary  citizen  of  the  Commonwealth. 

CO 

en  The  Death  of  James  C.  Greenough. 

__  James  Carruthers  Greenough,  seventh  president  of  the  Massachusetts  Agricul- 
tural College  died  at  his  home  in  Westfield,  December  4,  1924.  He  was  born  at 
Wendell,  August  15,  1829,  and  was  a  graduate  of  Williams  College.     He  was 
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Principal  of  Rhode  Island  State  Normal  School  for  twelve  years,  1871-1883,  and 
became  the  President  of  the  College,  on  the  death  of  President  Chadbourne. 
He  resigned,  however,  in  1886,  after  only  three  years'  service,  and  returned  to 
his  old  duties  as  a  normal  school  principal.  He  served  for  some  years  in  this 
capacity  in  Westfield,  but  increasing  physical  infirmities  finally  made  it  impossible 
for  him  to  continue  active  life  though  he  lived  on  to  the  grand  old  age  of  ninety- 
five. 

During  his  administration  several  new  buildings  were  erected;  great  accessions 
were  made  to  the  library;  the  course  of  study  was  expanded_  and  the  Faculty 
greatly  strengthened.  Though  his  was  a  brief  administration  it  was  notable  for 
its  contribution  to  learning  and  scholarship. 

New  Appointments. 

At  the  beginning  of  the  college  year  in  September,  Wallace  F.  Powers  joined  the 
staff  as  Professor  and  Head  of  the  Department  of  Physics,  succeeding  the  late 
Phihp  B.  Hasbrouck.  Dr.  Powers  graduated  from  Clark  College  in  1910,  and 
received  his  doctorate  from  the  same  institution  in  1914.  He  comes  to  us  highly 
recommended  after  four  j^ears  of  successful  teaching  in  Wesleyan  University  as 
Assistant  Professor  of  Phj^sics. 

Cavalry  Barn. 

Early  in  the  evening  of  September  3rd  the  Cavalry  Barn  was  destroyed  by  fire. 
An  investigation  by  local  and  state  authorities  resulted  in  no  definite  conclusion 
as  to  the  cause  of  the  fire.  The  premises  were  under  constant  guard  of  a  soldier 
of  the  regular  army  and  the  fire  originated  while  the  stable  was  thus  guarded. 
The  horses  were  fortunately  removed  from  the  stable  and  much  of  the  movable 
equipment.  All  of  the  forage,  however,  and  considerable  cavalry  equipment 
were  destroyed.  The  estimated  value  of  the  forage  was  SI, 583  and  of  other  army 
stores  $4,698.  The  building  was  the  property  of  the  State;  the  forage  and  equip- 
ment were  owned  by  the  Federal  Government. 

Application  was  immediately  made  to  the  Governor  for  an  appropriation  from 
the  emergency  fund  to  replace  the  stable;  on  October  14th  an  appropriation  of 
$16,500  was  granted.  The  stable  facilities  are  being  reconstructed  in  three  fire- 
proof units,  consisting  of  the  main  stable  for  the  shelter  of  animals,  a  separate 
building  for  the  storage  of  forage,  and  a  third  building  to  be  used  as  a  blacksmith 
shop.     The  stable  "will  probably  be  ready  for  occupancy  early  in  January. 

New  Construction. 

Practically  no  new  construction  was  provided  by  legislative  appropriation  of 
1925.  Under  such  appropriations  as  were  made  $1,000  has  been  expended  for 
the  extension  along  the  easterly  side  of  Olmsted  Road  of  the  concrete  walk  begun 
in  1924;  $3,000  was  expended  in  fencing  the  fruit  plantations  and  $4,000  was 
expended  in  the  replacement  of  livestock. 

Commencement  1925. 

At  the  annual  commencement  in  June  diplomas  were  awarded  to  74  men  and 
4  women.     The  degree  of  Master  of  Science  was  conferred  on  2  men  and  1  woman. 

The  commencement  address  was  delivered  by  Dr.  Edwin  W.  Allen,  of  the 
United  States  Department  of  Agriculture,  a  graduate  of  the  College  in  the  Class 
of  1885.  For  the  first  time  in  fifteen  years  the  College  was  honored  by  the  pres- 
ence of  the  Governor  of  the  Commonwealth,  Hon.  Alvan  T.  Fuller,  who  delivered 
a  timely  and  appropriate  address. 

Enrollment. 

The  enrollment  of  four-year  students  this  autumn  is  516,  representing  an  increase 
of  approximately  5%  over  the  enrollment  of  490  in  the  autumn  of  1924.  The 
number  entering  the  Freshman  class  is  this  j^ear  179  as  compared  with  184  of  a 
year  ago.  The  number  of  men  in  the  Freshmen  clas<^  shows  a  decrease  of  13  and 
the  number  of  women  increased  by  8.    An  analysis  of  the  number  of  women 
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9.3 

20 
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13 
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31 
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39 
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entering  each  Freshman  class  of  the  past  8  years  together  with  the  corresponding 
percentage  of  the  total  enrollment  is  as  follows : 

1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 

In  the  two-year  course,  105  were  admitted  this  year  as  compared  with  94  ad- 
mitted in  1924.  The  total  enrollment  of  the  two-year  course  is  192,  an  increase 
of  20%  over  the  enrolhnent  of  1924. 

Tuition. 

During  the  legislative  session  of  1925  the  question  was  raised  as  to  the  desira- 
bility of  establishing  a  tuition  charge  for  residents  of  Massachusetts  enrolled  at 
the  Massachusetts  Agricultural  College.  During  the  past  months  this  problem 
has  been  still  further  urged  upon  us  by  responsible  members  of  the  Legislature 
and  during  the  session  of  1926  consideration  of  this  problem  is  quite  likely  to  take 
more  definite  form  than  previously. 

In  view  of  this  possibility  the  following  facts  should  be  before  you.  When  the 
College  first  opened  in  1867,  a  tuition  charge  of  $36  per  year  was  established. 
In  1870  this  tuition  was  increased  to  $54  per  year.  In  1873  it  was  increased  to 
$75  per  year.  From  1879  to  1883  the  tuition  was  reduced  to  $36  per  year  and  in 
1884  a  tuition  charge  of  $80  was  established  by  the  Trustees.  This  was  continued 
till  1899.  While,  for  over  thirty  years  the  catalogue  announced  a  tuition  charge 
for  residents  of  the  State,  nevertheless,  free  scholarships  were  granted  from  the 
outset  and  a  fair  proportion  of  the  needy  students  were  able  to  attend  the  insti- 
tution without  the  payment  of  tuition.  Free  scholarships  were  also  offered  by 
the  Massachusetts  Society  for  the  Promotion  of  Agriculture  and  by  the  various 
agricultural  societies  of  the  State.  In  1878  the  Trustees  by  vote  established  one 
free  scholarship  for  each  of  the  eleven  congressional  districts  of  the  State.  In  1883 
the  Legislature  increased  the  opportunity  for  free  tuition  by  appropriating  money 
to  the  College  to  cover  eighty  free  scholarships.  These  scholarships,  together  with 
those  already  established,  by  the  Trustees,  provided  free  tuition  to  practically 
every  student. 

From  1884  to  1898  inclusive  the  catalogue  of  the  College  included  the  following 
announcement : 

"Students  whose  homes  are  within  the  State  of  Massachusetts  can  in  most 
cases  obtain  a  scholarship  by  applying  to  the  Senator  of  the  districts  in  which 
they  live." 

In  the  catalogue  for  1902  and  for  several  subsequent  years,  there  appears  the 
following  statement : 

"Tuition  is  free  to  citizens  of  the  United  States.  Citizens  of  Massachusetts, 
however,  in  accordance  with  an  act  of  the  Legislature,  must  make  application  to 
the  Senator  of  the  district  in  which  they  live  for  a  free  scholarship  that  covers 
the  charge  for  tuition.  Blank  forms  for  such  application  may  be  obtained  from 
the  president  of  the  college." 

In  1905  the  Legislature  increased  the  number  of  free  scholarships  from  80  to 
120  and  made  a  specific  appropriation  to  provide  these  free  scholarships. 

Thus  it  appears  that  while  tuition  has  been  charged  it  has  been  the  intent  of 
the  Legislature  that  tuition  should  be  fairly  free  at  the  Massachusetts  Agricultural 
College. 

An  analysis  of  the  practice  of  other  State  Agricultural  Colleges  reveals  the  fact 
that  at  the  present  time  32  charge  no  direct  tuition  to  residents  of  the  State.  Of 
the  11  which  do  charge  a  specific  tuition  fee,  at  least  three  construe  the  tuition  fee 
to  be  a  general  incidental  fee.     In  three  additional  states  there  is  an  arrangement 
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whereby  indigent  students  may  be  relieved  from  pajdng  the  tuition  fee  as  advertised. 
On  the  other  hand  it  should  be  said  that  a  tuition  charge  is  now  being  considered 
at  other  state  institutions  here  and  there.  Some  of  our  neighbors  have  adopted 
the  policy  of  such  a  charge.  The  University  of  Vermont,  a  semi-private  institution, 
charges  $200;  New  Hampshire  $75,  plus  $54.50  for  mcidentals;  Maine,  $125  and 
New  Jersey  $200.  Each  of  these,  however,  provides  a  free  scholarship  arrange- 
ment for  needy  students.  The  practice  of  the  majority  of  other  institutions, 
however,  furnishes  no  argument  for  Massachusetts  to  impose  a  tuition  fee  on  the 
ground  that  such  a  charge  is  generally  made  elsewhere.  However,  it  is  conceded 
that  the  Legislature  may  fairly  raise  at  any  time  the  question  of  the  extent  to  which 
this  state  shall  bear  the  cost  of  higher  education. 

Presumably  this  issue  is  now  raised  because  of  the  possibihty  which  it  affords 
for  increasing  the  revenue  of  the  state;  the  question  of  whether  tuition  is  to  be 
charged,  should  fuid  its  answer  in  part  in  the  consideration  of  the  amount  of 
revenue  which  is  to  be  obtained  thereby.  I  am  of  the  opinion  that  probably  a 
moderate  fee  wi\l  impose  no  undue  hardship  upon  many  of  the  students  entering 
the  college;  but  if  this  is  to  be  done  I  believe  that  at  the  same  time  there  should  be 
a  liberal  system  of  scholarships  established  to  meet  the  needs  of  that  group  of 
students  who  are  likely  to  continue  to  apply  for  admission,  and  for  whom  there  is 
no  opportunity  for  a  college  education  of  our  type,  except  at  an  institution  where 
tuition  is  free.  The  alternative  is  a  flat  charge  upon  every  student  placed  so  low 
that  it  will  not  prove  a  serious  hardship  to  the  worthy  student  who  needs  and 
desires  our  kind  of  training. 

Scope  of  the  College. 

A  question  of  first  importance  facing  the  Board  is  the  one  connected  with  the 
scope  of  the  College.  You  will  remember  that  President  Butterfield  raised  this 
question  squarely  in  his  last  report  by  recommending  e.xpansion  along  three  definite 
Hnes.  On  account  of  his  departure  and  the  urgent  necessity  of  deaUng  with  the 
problem  of  State  House  relationship  the  consideration  of  this  important  question 
has  been  delayed.  The  time  has  now  arrived  when  a  start  should  be  made  towards 
a  decision.  Necessarily  a  final  and  satisfactory  one  must  be  based  upon  careful 
study  and  discussion,  and  though  I  hope  it  may  be  taken  up  without  hurry  it  ought 
to  be  pressed  to  a  decision  without  undue  delay.  I  therefore  recommend  that  a 
committee  be  appointed  at  once  to  study  and  consider  this  fundamental  and  far- 
reaching  question. 

Infirmary. 

The  activities  of  the  College  Infirmary  center  in  the  care  of  students  who  suffer 
from  illness  and  require  attention.  A  recital  of  what  the  Infirmary  has  done  during 
the  period  from  September  1,  1924  to  September  1,  1925  will  be  of  interest. 

There  have  been  eighty-five  house-patients  treated  for  various  lengths  of  time, 
amounting  in  all  to  four  hundred  and  thirty  hospital  days.  Besides,  three  hundred 
and  fifty  out-patients,  making  a  total  of  five  hundred  visits,  received  first-aid 
assistance  and  other  minor  treatment. 

The  important  diseases  were : 


Appendicitis 

Bronchitis    . 

Colds    . 

Exhaustion  . 

German  measles 

Heart  disease 

Indigestion 

Infections 

Influenza 

Mumps 

Pink  eye 

Poison  ivy  poisoning 

Scarlet  fever 

Tonsillitis     . 

Miscellaneous  (mainly  of  a  minor  or  surgical  nature) 


6  cases 
2  cases 
4  cases 
2  cases 

1  case 

2  cases 

3  cases 
9  cases 

20  cases 
1  case 
1  case 
1  case 
1  case 
15  cases 
IS  cases 
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The  communicable  diseases  are  always  of  especial  interest  in  an  institution  of 

this  kind.     Students,  free  to  come  and  go,  may  contract  communicable  disorders 

readily.     Our  institution  may  consider  itself  fortunate  during  the  past  year  in  this 

respect  as  will  be  indicated  in  the  list  just  cited. 

The  students  as  a  whole  are  vigorous  and  sound  and  not  easily  subject  to  ailments. 

Out-door  physical  exercise,  physical  education,  and  military  instruction  contribute 

to  this  condition. 

Much  credit  is  due  our  resident  nurse,  Miss  Christopher,  and  our  matron,  Mrs. 

McCrae. 

Market- Garden  Field  Station. 

On  January  27,  1925  the  personal  force  of  the  Market  Garden  Field  Station 
moved  from  the  farmhouse,  (temporary  headquarters)  to  the  newly  completed 
administration  building  at  240  Beaver  Street.  (Removal  from  North  Lexington 
to  Warren  Estate,  Waltham,  September  15,  1924).  The  staff  then  consisted  of 
Ray  M.  Koon,  Extension  Specialist  in  Vegetable  Gardening,  in  charge;  Paul  W. 
Dempsey,  Field  Superintendent;  W.  L.  Doran,  Assistant  Research  Professor  of 
Botany;  V.  A.  Tiedjens,  Assistant  Research  Professor  in  Vegetable  Gardening; 
and  Edith  E.  Meehan,  Office  Manager.  On  April  15,  W.  L.  Doran  was  transferred 
to  Amherst  and  was  succeeded  by  Dr.  E.  F.  Guba  on  April  24. 

On  September  1,  Professor  W.  D.  Whitcomb,  who  joined  the  staff  July  1st  on  a 
half-time  basis,  assumed  his  duties  as  full  time  Field  Station  Entomologist.  He  has 
been  engaged  in  developing  a  more  effective  control  for  Red  Spider.  The  results 
are  encouraging. 

Dr.  Guba  has  made  a  notable  advance  in  vegetable  disease  control,  particularly 
by  means  of  the  vaporization  of  sulfur  in  greenhouses.  He  has  rendered  a  report 
on  the  application  of  Holland's  Bordeaux  and  prepared  two  papers  and  ten  news 
articles  for  publication.     In  addition  he  has  made  250  personal  extension  contacts. 

Professor  Tiedjens  has  progressed  steadily  with  his  study  of  the  vegetative 
propagation  of  asparagus  and  the  improvement  of  certain  strains  of  vegetables. 
His  endeavor  to  develop  a  better  type  of  greenhouse  lettuce  has  not  yet  given  the 
desired  results. 

Professor  Koon  has  administered  the  affairs  of  the  Market  Garden  Field  Station. 
His  weekly  trips  to  Amherst  have  maintained  an  essential  bond  between  the  sub- 
station and  the  college.  In  addition  to  this  he  has  served  in  the  capacity  of  Ex- 
tension Specialist  in  Vegetable  Gardening.  His  major  extension  project  is  the 
Grading  and  Standardization  of  Vegetables.  The  Extension  Specialist  and  the 
station  staff  edit  a  monthly  publication,  the  Market  Garden  Field  Station  Journal, 
which  reaches  1900  vegetable  growers.  The  Annual  Field  Day  meeting  at  Wal- 
tham was  attended  by  nearly  one  thousand  persons  interested  in  the  vegetable 
growing  industry. 

Administrative  Relationships. 

When  in  June  1924  you  asked  me  to  assume  the  duties  of  the  chief  executive  of 
the  College,  it  was  with  the  definite  understanding  that  we  were  to  try  to  clarify 
the  administrative  situation  that  had  resulted  in  the  resignation  of  President 
Butterfield.  Since  1916  he  had  been  trying  to  administer  his  office  in  the  face  of 
new  legislation  affecting  more  or  less  all  state  institutions  and  departments.  De- 
spite these  laws :  the  control  over  the  state  institutions  by  the  Supervisor  of  Admin- 
istration (1916),  the  new  relationship  established  with  the  Department  of  Education 
(1919),  and  the  later  control  of  the  Commission  on  Administration  and  Finance 
(1922),  he  contended  and  insisted  that  he  was  primarily,  if  not  solely,  responsible 
to  the  Board  of  Trustees.  He  knew,  moreover,  that  the  legislators  who  had 
written  the  Consolidation  Law  (1919),  which  "placed"  the  Trustees  in  the  De- 
partment of  Education,  had  stated  definitely  that  the  powers  of  the  Trustees  and 
the  control  of  the  College  by  them  would  not  be  impaired  in  any  important  partic- 
ular by  the  new  arrangement.  The  laws  estabUshing  the  Trustees  as  a  governing 
body  were  still  on  the  statute  books  and  he  maintained  to  the  end  that  until  they 
were  repealed  they  were  in  force. 

Nevertheless,  it  soon  became  quite  evident  to  him  that  the  latest  legislation 
(1922)  governing  printing,  personnel  and  purchasing  through  the  Commission  on 
Administration  and  Finance  did  after  all  seriously  affect  the  powers  of  the  Trustees. 
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Final  decisions  on  these  matters  were  not  mth  him  nor  with  the  Trustees  but  with 
officials  in  the  Commission  on  Administration  and  Finance  whom,  he  knew  could 
not  possibly  understand  the  full  significance  of  many  of  the  matters  placed'before 
them  for  adjudication.  He  later  learned  that  both  by  action  and  by  speech  theyi 
considered  the  Commissioner  of  Education  as  under  the  law  actually  "in  charge 
of  the  College."  He  saw  the  former  powers  of  the  Trustees  and  of  himself  reduced 
to  uncertain  and  hesitant  recommendations.  Necessarily,  administration  became' 
increasingly  difficult  and  trying  to  him  under  the  new  regime,  and  efficient  admin- 
istration, he  felt,  was  not  possible  under  it.  He  protested  vigorously  and  often 
agamst  what  he  called  "the  system,"  and  finally,  finding  conditions  unbearable 
he  resigned.  ' 

In  his  last  report  to  your  Board  he  said:  "We  are  not.  however,  reconciled  to  the 
essential  unsoundness  of  the  present  scheme  of  centralized  control  of  expendi- 
tures." "I  do  not  hke  to  continue  to  protest  against  the  present  methods  as  I 
have  done  every  year  since  the  system  was  established."  "I  cannot  exaggerate 
its  seriousness.  I  assure  you  that  many  of  us  who  come  into  closest  contact  with 
these  admmistrative  relationships  have  reached  nearly  the  limit  of  our  endurance  " 
"The  essence  of  the  reform  we  desire  is  that  you  as  a  Board  of  Trustees  shall  have 
your  power  of  control  of  the  College  restored  to  you,  that  it  shall  be  specifically 
recognized  that  neither  the  Commissioner  of  Education  nor  the  Commission  on 
Admmistration  and  Fmance  shall  have  more  than  advisory  and  recommendatory 
powers  We  believe  that  the  Trustees  should  have  full  power  to  decide  the 

'fr  .T"^""?;  *5^*??-''^'',''P?^'^^*"^^s*^^*^re  justifiable:  to  employ  members  I 
of  the  staff  and  to  fix  their  salaries.  We  believe  that  this  power  should  be  final  \ 
and  not  subject  to  veto  on  the  part  of  any  of  the  other  State  ofiicials.  There  is  no  ^ 
question  but  all  these  powers  should  be  held  by  the  Trustees  subject  to  legislative  ! 
sound"  ubUc    oUc^''"  accounting,  and  reviews  as  may  be  demanded  by  \ 

The  Alumni  aroused  by  the  loss  of  the  President  and  by  the  difiiculties  which  had  ^ 
caused  his  resignation,  passed  unanimously  the  following  resolution  at  the  annual  i 
meetmg  of  the  Association  at  Commencement:  -  ; 

"Whereas:  We  the  Alumni  of  the  Massachusetts  Agricultural  College  believe  | 
that,  m  order  to  maintain  our  college  as  a  first-class  educational  institution  of 

if^rFwl  ^^"^^i   *°  ^d^T^er  the  college  efficiently  and  with  true  economy^  to  i 

keep  high  morale  among  the  teachmg  staff,  the  Trustees  of  the  College  should  be  i 

fX.^""  1  °?^  ^°  exercise  full  and  absolute  administrative  responsibility  of  the  ' 

ihlfjff  /I  upon  expenditure  of  legislative  appropriations;  employ  members  of  i 
the  staff  and  fix  their  salaries;   determine  educational  pohcies,  -  perform  in  fact 

all^  the  functions  of  a  responsible  governing  board;   therefore,  be  it  i 

Kesolved  That  a  committee  known  as  the  Committee  on  Administration  of  the  i 

tSliu^:tu''''T''^  *°  ^'f  r^  ^"^.^^^"^^  "^*°  ^he  next  seSon  o1  h^  ! 
l^^t^^toTh^ri^^^^^^^^^^^^^^^ 

S  cttKv  th?Tnf;'r"^  tT"^"*  "T  ''^'''^^''y  favorable  raTarger'SediS  J 

ot  control  by  the  Trustees.    There  was  also  a  great  deal  of  agitation  for  leeislation  'i 
Throughout  this  critical  period  your  Board  continued  patiently  to  hoDe^l^^^^^^^^^^ 
situation  would  be  eased  in  time,  without  drastic  action.     Soon  afterward  there 

ZilT-^r""  ^^^^^^^*!^.y  adopted  a  policy  of  patience  aXwiitTn^'felTevhit  i 

that  possibly  a  new  Executive  and  a  new  Chairman  of  the  Commilsion  oA  AdmSS'  ' 

tration  and  Fmance  m,ght  work  out  agreements  and  untoaSi^rthat  wmild  ' 

SivLlml^ltic    "you  wirf''^^^  ^ff'  ^^""  V'^'  morrfouMes^metS^^^  ; 

tion  was'neco'SrvTdt'ov^^^^^^^^^  f  ^]'^  °^  *'^^  ^¥'  ''  ^^^  ^«^'  ^hat  legisla-  1 
the  pas?  year  I   n^  Hi  hf ,  Iv  ^^^^    Ff  "^'^  acquiesced  in  your  judgment  and  during    ! 
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courtesy  and  good  will  by  all  concerned.  I  think  I  have  been  taught,  too,  to 
appreciate  the  difficulties  that  other  state  agencies  have  to  meet  in  carrying  out 
their  purposes.  Nevertheless  I  must  report  to  you  that  the  sum  total  of  accom- 
phshment  is  entirely  negligible,  and  I  am  more  than  ever  convinced  that  separate 
agreements  of  any  permanent  significance,  cannot  be  arranged  under  present 
conditions.  The  great  obstacle  is  the  fear  of  precedent,  or  of  opening  the  way  for 
similar  requests  from  other  institutions.  It  is  probably  just  as  well.  Arrange- 
ments and  understandings  are  at  best  mere  palUatives.  They  settle  nothing  per- 
manently. Had  I  been  able  to  perfect  the  most  satisfactory  of  agreements,  the  law 
of  consolidation,  nevertheless,  would  still  continue  to  stand  above  you  ready  to 
challenge  your  control  of  the  institution  at  any  time,  and  you  would  have  to  con- 
tinue to  face  the  inevitable  changes  in  the  personnel  of  the  administrative  offices 
at  the  State  House.  A  great  institution  like  ours  should  have  its  control  firmly 
planted  upon  as  sure  and  safe  and  as  permanent  a  basis  as  possible. 

By  this  time  I  have  had  sufficient  opportunity  to  know  at  first  hand  the  many 
duties  and  responsibihties  of  the  executive  office.  Has  it  been  a  satisfying  experi- 
ence? Has  there  been  possible  a  man's  pride  in  the  work?  I  wish  I  were  able  to 
say  that  there  has  been.  I  am  told  that  there  may  be  very  real  and  profound 
satisfaction  in  such  leadership  despite  the  multipKcity  of  detail  and  problem  neces- 
sarily inherent  in  so  intricate  and  varied  an  organization.  But  when  these  duties 
have  to  be  performed  under  conditions  of  constant  uncertainty;  uncertainty  of 
authority,  uncertainty  of  salary  adjustments,  uncertainty  of  salary  increases,  un- 
certainty of  the  employment  of  necessary  services,  uncertainty  of  adequate  printing 
(so  important  an  item  in  an  institution  of  our  type),  uncertainty  of  delivery  of 
printing  and  of  goods,  uncertainty  as  to  what  may  be  printed  and  what  may  not 
be  printed,  uncertainty  as  to  our  own  ability  to  fulfill  important  obligations,  to 
confer  with  Federal  colleagues,  and  a  mass  of  other  uncertainties  of  a  similar  nature, 
how  can  there  be  any  satisfaction  except  the  one  of  having  done  one's  best  in  an 
impossible  situation?  Furthermore,  when  one  sees  this  constant  state  of  uncer- 
tainty result  in  deteriorating  morale  among  his  most  earnest  and  conscientious 
subordinates  how  can  there  be  any  pleasure  whatever  in  the  labors  of  such  an  execu- 
tive? Under  the  most  favorable  conditions  the  task  of  administering  an  institution 
of  as  varied  character  as  ours  would  demand  aU  of  the  executive's  thought  and  the 
maximum  of  his  time  and  resources.  But  when  it  has  to  be  done  under  the  condi- 
tions which  now  obtain,  is  there  any  possibility  whatever  of  doing  the  task  well? 

It  is  needless  for  me  to  say  that  I  wish  this  sort  of  thing  should  not  have  to  be 
said.  Those  of  you  who  know  my  disposition  know  that  there  is  no  pleasure  in  it 
for  me.  But  when  the  welfare  of  a  great  institution  is  at  stake  and  a  crisis  in  its 
administration  has  been  reached,  one's  personal  pleasure  is  not  to  be  considered. 
The  time  has  then  come  for  plain  speaking  and  action. 

The  fundamental  defect,  or  evil,  in  the  present  situation  centers  in  the  minute 
and  exacting  control  by  the  Commission  on  Administration  and  Finance  one 
hundred  miles  away.  The  condition  of  uncertainty  just  referred  to  is  due  solely  to 
the  lack  of  authority  by  those  who  are  close  to  the  job,  and  therefore  by  those  who 
know.  Practically  everything  has  to  be  referred  to  the  Commission.  It  has  the 
power  to  set  aside  the  carefully  worked  out  recommendations  of  responsible  men 
like  the  Director  of  the  Experiment  Station,  the  Director  of  Extension,  and  the 
President  of  the  College. 

If  this  sort  of  thing  is  to  continue  indefinitely,  I  frankly  cannot  see  what  functions 
the  Trustees  have  to  perform  excepting  purely  advisory  functions.  Under  such 
circumstances  I  do  not  see  how  your  interest  can  possibly  be  long  maintained. 
Nor  do  I  see  the  need  of  the  Presidency  at  all  as  ordinarily  conceived.  A  deputy 
or  agent,  responsible  directly  to  the  Commissioner  would  serve  as  well.  If  the 
Supervisor  of  Administration  was  right  when  he  said  that  the  Head  of  the  Depart- 
ment of  Education  is  actually  "in  charge  of  the  Massachusetts  Agricultural  Col- 
lege" let  it  be  so  understood  and  publicly  admitted.  If  the  Head  of  the  Depart- 
ment is  the  only  officer  with  whom  the  Commissioner  will  "confer  and  advise  about 
the  affairs  of  the  College,"  let  us  all  so  understand  it.  Let  us  stop  playing  at 
the  game  as  though  the  responsibihty  was  solely  ours.  Let  it  be  frankly  and  openly 
proclaimed  that  the  President  is  directly  responsible  to  the  State  House  and  that 
the  Trustees  are  a  purely  advisory  body,  and  let  the  law  so  express  it.     That  would 
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be  a  perfectly  logical  and  consistent  result  both  of  present  practice  of  the  Commis- 
sion on  Administration  and  Finance  and  of  the  expressed  statement  of  pohcy.  In 
this  way  unnecessary  hnks  in  the  chain  of  administration  would  be  eliminated, 
the  whole  machinery  simplified,  and  money  saved  to  the  State.  Since  this  is  the 
logical  consequence  of  present  tendencies,  in  any  event,  why  not  face  the  fact 
squarely.  The  issue  is  before  us  again,  gentlemen,  and  it  is  the  old  and  persistent 
issue:  "Shall  the  Trustees  have  sufficient  power  to  manage  the  institution  effec- 
tively or  shall  this  power  be  exercised  by  other  and  distant  agencies?" 

Let  us  remind  you  that  the  control  of  the  institution  for  over  fifty  years  resided 
in  an  independent  governing  board  of  Trustees  responsible  to  the  Legislature.  The 
competency  and  efficiency  of  your  kind  of  control  has  been  proved.  I  beheve  that 
it  should  be  continued.  The  Massachusetts  Agricultural  College  is  a  great  dynamic 
public  service  institution;  it  deals  with  the  great  fundamental  and  basic  industry; 
it  serves  a  wide  and  far-reaching  constituency,  upon  the  efficiency  and  prosperity 
of  which  depends  the  welfare  of  the  whole  State  including  its  industries,  and  it  has 
entrusted  to  its  care  a  type  of  youth  second  to  none  in  the  Commonwealth.  I 
believe  that  the  best  interests  of  a  great  institution  like  this  are  best  served  when  it 
is  governed  at  all  vital  points  by  a  group  of  unseffish  and  pubUc  spirited  citizens 
like  yourselves,  who  by  constant  and  intimate  contact  with  its  many  problems  and 
purposes  can  best  understand  and  therefore  best  direct  its  poUcies  and  control  its 
destinies. 

Let  it  be  clearly  understood  that  there  is  impUed  in  tliis  contention  no  objection 
to  the  budget  method  of  controlling  state  finances.  The  budget  idea  is  sound  in 
principle  and  theory:  it  is  the  only  business  way  of  handling  appropriations.  It 
is  an  infinite  improvement  over  the  old  hit  and  miss  method  of  appropriating  funds, 
and  it  has  come  to  stay.  But  a  budget  system  may  be  good  or  bad  and  a  good 
system  may  easily  be  perverted.  As  I  understand  it  a  sound  budget  arrangement 
aims  to  check  waste  and  extravagance  and  to  save  money  primarily  at  the  point 
of  appropriation,  not  at  the  point  of  expenditure.  Our  present  system  controls 
at  both  points;  moreover,  it  controls  expenditures  in  the  most  minute  and  rigid 
manner.  After  a  budget  has  been  scrutinized  and  approved  by  the  budget  com- 
missioner, the  ways  and  means  committee,  and  the  legislature,  its  grants  of  money 
should  not  be  tied  up  by  a  machinery  of  control  that  allows  no  latitude  or  freedom 
in  ex-pending  them,  so  long  as  the  total  does  not  exceed  the  total  of  appropriations. 
No  executive  can  object  to  a  budget  control  that  says  in  substance:  you  may  have 
so  much  money  for  this  purpose,  and  no  more,  you  may  have  so  much  and  no  more 
for  that.  But  serious  objection  can  be  raised  against  a  budget  control  that  says 
you  can  only  pay  this  much  and  no  more  under  any  circumstances  for  this  specific 
service;  you  can  only  pay  for  this  item  so  much  and  only  so  much.  That  kind  of 
control  should  be  questioned  and  it  should  be  questioned  not  only  because  it  injures 
the  efficiency  of  administration,  but  because  it  jeopardizes  the  whole  budget 
scheme.  The  best  budget  plan  may  not  be  able  to  stand  that  kind  of  strain.  In 
that  respect,  a  careful  study  leads  me  to  say  that  Massachusetts  has  gone  farther 
than  any  other  state  in  the  union. 

During  this  year  of  administration  I  must  frankly  state  that  I  have  seen  my 
judgments  and  recommendations  as  an  executive,  over-ruled  or  set  aside.  I  have 
seen  important  printing  arrive  too  late  either  for  efi"ective  use  or  for  any  use  at  all. 
I  have  seen  requests  for  salary  adjustments  of  a  delicate  and  urgent  nature  ques- 
tioned and  refused.  I  have  seen  travel  requests  of  an  important  and  obligatory 
character  rejected.  I  have  had  to  travel  to  Boston  in  order  to  explain  and  urge 
minor  matters  that  could  not  be  understood,  and  that  ought  not  to  have  encroached 
upon  my  time.  I  have  seen  prospective  candidates  for  important  positions  hesi- 
tate, and  even  refuse,  to  join  the  service  of  the  State  primarily  because  of  the 
existing  machinery  of  far  away  control.  I  must  confess  further  that  I  have  seldom 
if  ever  been  made  to  feel  that  I  was  a  desirable  and  helpful  public  servant  rendering 
a  necessary  and  effective  service  to  the  citizenship  of  the  Commonwealth. 

Such  a  situation,  I  am  sure  you  will  say,  is  intolerable.  It  is  intolerable  —  judged 
by  any  standards  of  conscientious  and  responsible  administration.  It,  therefore, 
ought  to  be  ended.  I  do  not  blame  the  men  who  are  in  charge  of  this  control  —  not 
in  the  least.     They  have  always  been  courteous  and  frank.    The  trouble  lies  in 
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the  fact  that  they  are  tied  up  by  rigid  rules  and  regulations  and  are  trying  to  ad- 
minister a  scheme  based  upon  a  fundamentally  wrong  principle.  The  control  of 
the  expert  by  the  inexpert  has  never  worked  and  it  never  will.  What  they  are 
trying  to  do  is  something  that  no  group  of  men  can  possibly  do  satisfactorily  any- 
where. You  cannot  control  any  efficient  organization,  much  less  a  sensitive  organi- 
zation of  trained  educators,  by  a  card  system  one  hundred  miles  away,  and  get 
results.  You  cannot  control  the  man  who  knows  by  the  man  who  does  not  know 
and  expect  efficient  administration  and  good  service.  It  cannot  happen.  And  it 
cannot  happen  because  the  principle  is  wrong  through  and  through  and  the  theory 
unsound.  I  believe  therefore,  that  it  is  our  bounden  duty  to  press  immediately 
for  rehef  and  I  see  no  way  to  do  it  effectively  except  by  appropriate  and  definite 
legislation.  On  this  account,  therefore,  I  believe  that"  the  Alumni  and  friends  of 
the  College  are  completely  justified  in  joining  with  you  in  pressing  for  such  legisla- 
tion as  will  restore  to  you  power  sufficient  to  permit  you  to  continue  to  exercise 
responsible  authority  over  the  College  and  I  have  faith  to  believe  that  the  people 
of  the  State  and  their  representatives  will  agree  with  me. 

EDWARD  MORGAN  LEWIS, 

Acting  President. 

LEGISLATIVE  BUDGET  FOR  1926. 
Projects  for  Permanent  Improvement. 

1.    Men's  Dormitory,  $150,000. 

For  many  years  the  Trustees  have  had  before  them  the  problem  of  providing 
dormitory  facilities  for  a  portion  of  the  men  students  attending  the  College.  The 
demand  for  a  dormitory  has  become  more  urgent  yearly.  For  several  years  the 
request  for  a  dormitory  was  included  in  the  budget.  In  more  recent  years  other 
projects  have  appeared  more  pressing  and  the  item  for  a  dormitory  has  been 
omitted.  The  Trustees  are  again  presenting  as  the  project  which  in  their  judg- 
ment is  most  needed  this  year,  an  item  for  $150,000  for  a  Men's  Dormitory.  This 
will  be  located  south  of  South  College  on  an  existing  steam  main  and  adjacent  to 
other  service  lines.  It  is  proposed  to  use  this  dormitory  chiefly  for  freshmen. 
With  proper  supervision  the  housing  of  freshmen  on  the  campus  will  undoubtedly 
be  to  the  scholastic  advantage  of  these  boys.  The  dormitory  will  accommodate 
approximately  100  students;  by  charging  a  rental  somewhat  less  than  that  charged 
in  private  houses  off  the  campus,  it  is  estimated  that  a  return  of  from  2%  to  3%  can 
be  made  to  the  State  on  this  investment. 

2.    Horticultural  Manufactures  Building,  $60,000. 

The  importance  of  utilizing  various  by-products  of  the  farm  which  formerly  were 
wasted,  such  as  fruit  and  vegetables,  was  emphasized  during  the  war,  and  under 
the  direction  of  Prof.  W.  W.  Chenoweth  of  this  institution  farmers  came  to  see 
whereby  this  saving  could  to  advantage  be  made  permanent.  In  order  to  give 
adequate  instruction  in  the  preservation  of  fruit  and  vegetable  products,  a  new 
laboratory  building  is  essential.  The  plans  provide  for  a  one-story  building  of 
inexpensive  construction,  which  will  furnish  laboratories  for  the  various  phases  of 
this  work. 

The  pressing  need  for  this  building  is  now  generally  understood.  However,  some 
of  the  principal  considerations  may  be  recapitulated  as  follows: 

(a)  The  department  of  horticultural  manufactures  now  has  its  work  widely  dis- 
tributed in  four  buildings,  viz,  FHnt  Laboratory,  Wilder  Hall,  French  Hall  and  a 
workshop  on  the  hill  near  the  cold  storage  plant.  This  wide  scattering  of  the  work 
is  obviously  very  detrimental  to  its  objective. 

(b)  The  principal  teaching  is  done  at  Flint  Laboratory  in  rooms  which  were 
designed  for  use  by  the  dairy  department.  The  dairy  department  needs  these 
rooms  and  would  like  to  see  the  department  of  horticultural  manufactures  cared  for 
elsewhere  as  soon  as  possible. 
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(c)  The  present  quarters  are  entirely  inadequate  for  the  teaching  work.  On 
account  of  the  Umited  space  the  department  has  been  compelled  to  refuse  admission 
to  numbers  of  students.  This  is  perhaps  the  only  department  in  the  institution 
which  has  been  compelled  frequently  to  refuse  admission  to  students  on  account  of 
lack  of  space.  All  the  teaching  could  be  much  better  organized  and  more  efficiently 
conducted  in  a  new  building  designed  for  this  particular  work. 

(d)  It  is  highly  desirable  that  vigorous  research  work  be  undertaken  at  the 
earliest  opportunity  in  the  field  of  fruit  and  vegetable  preservation  and  the  manu- 
facture of  by-products.  A  strong  demand  exists  for  this  work  among  fruit  growers, 
but  the  subject  is  equally  important  to  all  consumers  of  food  in  Massachusetts. 

(e)  The  department  is  now  carrying  on  important  extension  work,  but  these 
extension  projects  need  to  be  strongly  supported  by  effective  work  at  the  college, 
and  especially  by  well-directed  research  work. 

(/)  The  Massachusetts  Fruit  Growers'  Exchange  Association,  the  Boston  Market 
Gardeners'  Association  and  other  organizations  have  urgently  requested  this 
proposed  buildmg.  This  demand  from  the  fruit  growers  and  vegetable  growers 
should  be  squarely  met. 

3.    Additional  Laito  for  Cranberry  Station  at  East  Wareham,   .$1,000. 

The  total  area  of  land,  the  purchase  of  which  is  contemplated  by  this  item,  is 
sixteen  acres  in  the  larger  parcel;  one  acre,  forty  rods,  in  the  smaller.  The  latter 
area  is  needed  for  the  purpose  of  straightening  the  present  boundary  and  preventing 
possible  undesirable  neighbors.  The  former  area  is  required  for  three  purposes, 
namely: 

As  source  of  sand  for  sanding  the  bogs. 

Turf  for  building  dams,  dikes  and  embankments. 

An  area  of  some  eight  acres,  a  part  for  enlargement  of  the  blueberry  plantation's 
work,  another  part  for  testing  new  varieties  of  cranberries,  and  engaging  ultimately 
in  formal  breeding  work. 

4.    Roads  and  Walks,  $11,000. 

In  order  to  provide  improved  roads  for  the  main  thoroughfares  of  the  campus 
and  to  institute  permanent  walks  it  is  proposed  to  build  small  sections  of  each  from 
year  to  year.  In  1926  it  is  desired  to  extend  the  macadam  road  started  in  1923,  a 
distance  of  1,800  feet,  from  the  Library  Building  to  the  Power  Plant.  This  section 
carries  the  heaviest  traffic  which  comes  to  the  campus  and  the  present  dirt  road  is 
entirely  inadequate,  especially  during  the  seasons  of  frost  and  of  heavy  rains. 

The  estimate  of  $10,000  is  for  a  5  inch  crushed  rock  foundation  with  a  3  inch 
bituminous  bound  surface.  It  is  also  proposed  to  build  a  cement  walk  from  South 
College  to  the  Drill  Hall,  a  distance  of  approxunately  600  feet,  costing  $1,000. 

5.    Women's  Gymnasium  and  Equipment,  $16,450. 

With  the  increased  number  of  women  students  attending  the  College,  the  need 
of  a  women's  gymnasium  becomes  imperative.  With  the  appropriation  here 
requested  it  is  proposed  to  erect  a  wooden  frame  building  adjacent  to  the  present 
Women's  Dormitory.  Placed  in  this  location  it  will  be  unnecessary  to  dupUcate 
dressing  rooms  and  shower  baths.  The  amount  requested  will  provide  for  the 
necessary  equipment  for  the  building. 

6.    Living  Quarters  for  Foreman  at  Tillson  Farm,  $6,000. 

Recently  the  barn  cellar  on  the  Tillson  Farm  was  converted  into  an  incubator 
cellar  by  repairing  the  walls  and  constructing  a  suitable  roof.  These  repairs,  how- 
ever, have  been  partial  and  it  is  now  proposed  to  raise  the  roof  in  order  to  provide  a 
two-story  building.  The  upper  floor  will  furnish  hving  quarters  for  the  foreman 
and  the  main  floor  will  be  used  as  an  experimental  laboratory,  egg  room,  operating 
room,  office  and  shop.  These  improvements  have  already  been  delayed  beyond 
the  j)oint  of  economy  in  operation. 
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7.    Grading  Area  South  of  Athletic  Field  for  Tennis  Courts,  $10,500. 

In  order  to  amplify  the  present  inadequate  facilities  for  outdoor  games  it  is 
proposed  to  construct  10  tennis  courts  on  the  area  immediately  south  of  the  present 
enclosed  Athletic  Field.  The  grading  contemplated  is  on  the  basis  of  the  permanent 
future  development  of  the  enclosed  area.  The  expense  for  grading,  surfacing, 
fencing,  etc.,  is  110,500. 

8.    Repairs  to  Physics  Building,  $4,000. 

The  building  now  occupied  by  the  Department  of  Physics  is  of  frame  construction 
and  was  one  of  the  original  buildings  to  be  erected  on  the  campus  until  the  College 
opened  in  1867.  Very  little  money  has  been  put  into  this  building  during  the  past 
ten  years.  The  building  needs  a  general  overhauling,  certain  parts  of  the  con- 
struction strengthened  and  various  new  fixtures  installed.  The  appropriation  of 
$4,000  will  in  the  opinion  of  the  Superintendent  of  Buildings  meet  the  needs  for 
putting  the  building  in  good  repair  for  several  years'  use. 

9.    New  Steam  Line,  East  Experiment  Station  to  Microbiology  Building, 

$4,775. 

This  project  contemplates  replacing  a  section  of  underground  pipe  line  which  is 
now  in  poor  condition.  The  new  line  would  be  385  feet  shorter  then  the  present  one, 
thus  effecting  greater  economy  in  operation. 

10.    Practice  House  —  Home  Economics,  $21,000. 

A  farmhouse  for  practice  work  and  demonstration  purposes  is  considered  an 
essential  in  the  development  of  the  resident  instruction  in  Home-Making.  This 
house  should  be  arranged  for  a  moderate  sized  family,  living  on  a  modest  income. 
The  project  here  submitted  contemplates  utilizing  a  farmhouse  belonging  to  the 
College  and  located  close  by  the  Women's  Dormitory.  In  many  respects  the  house 
is  now  in  poor  repair  and  considerable  money  should  be  spent  on  it  whether  or  not 
it  is  used  for  this  purpose.  The  project  also  contemplates  fitting  up  a  shed  now 
attached  to  the  house  for  the  purpose  of  providing  facihties  for  an  instruction  room 
in  Clothing.  The  project  also  provides  for  erecting  a  cottage  for  the  farmer  now 
occupying  this  house. 

11.    Gymnasium,  $150,000. 

A  gymnasium  has  for  many  years  been  considered  as  one  of  the  most  pressing 
needs  of  the  institution.  The  present  so-called  Drill  Hall  offers  no  facilities  whatever 
for  gymnastic  work  or  for  other  organized  forms  of  physical  education.  The 
building  is  unsuitable  even  for  the  practice  of  basketball,  which  is  the  only  use  to 
which  the  building  is  now  put.  The  locker  rooms  and  toilets  adjoining  the  Drill 
Hall  floor  are  extremely  unsanitary  and  any  improvement  in  their  condition 
is  practically  impossible.  It  is  proposed,  therefore,  with  the  appropriation  here 
requested,  to  begin  construction  on  a  new  building  for  physical  education  purposes. 
This  appropriation  will  provide  the  basement  of  the  complete  Physical  Education 
Building  —  this  basement  to  include  large  locker  room  for  the  accommodation 
of  recreational  classes  as  a  dressing  room  with  locker  for  each  man;  several  small 
looms  without  lockers  as  dressing  rooms  for  different  teams  or  groups;  a  drying 
room  where  exercise  equipment  may  be  thoroughly  dried  between  the  times  of 
practice;  shower  rooms  and  toilets  sufficient  to  accommodate  all  those  using  the 
building;  swimming  pool,  and  filtration  plant.  This  basement  to  be  covered  with 
a  temporary  roof  until  such  time  as  the  remainder  of  the  building  may  be  con- 
structed. 

REPORT  OF  THE  DEAN. 

During  the  year  just  ended  the  work  of  the  Dean's  and  Registrar's  offices  was 
administered  by  the  same  Acting  Head.  This  meant  a  very  heavy  year.  It  also 
called  for  a  rather  careful  study  of  the  duties  of  the  two  offices  to  determine  the  most 
effective  plan  of  organization  along  permanent  lines.    A  close  coordination  of  the 


14  P.D.  31. 

work  of  these  two  offices,  which  is  in  many  respects  very  similar,  will  result  in  more 
effective  administration  at  a  considerable  saving  in  time  and  money.  The  experi- 
ence of  the  year  will  be  of  great  value  in  reorganizing  the  tv/o  ofl&ces  when  the  oppor- 
tune time  comes. 

The  problem  of  absences,  more  or  less  of  a  nightmare,  in  the  life  of  any  Dean,  has 
never  been  less  vexing  since  I  have  been  connected  with  the  office.  The  no-absence 
regulations  for  Freshmen  and  Sophomores  appears  to  develop  habits  of  regular 
attendance  and  punctuality  in  explaining  necessary  absences.  These  habits  to- 
gether with  the  natural  interest  the  student  has  in  the  work  of  his  elective  coui'ses 
seem  sufficient  to  carry  him  during  the  last  two  years.  It  is  now  only  the  rare 
exceptional  offender  which  the  Dean  is  required  to  handle  personally.  The  plan 
of  daily  absence  reports  for  all  classes  has  been  put  into  effect  this  year. 

The  ad\dsory  group  for  Freshmen  was  made  up  of  the  following  members  of  the 
staff  whose  unselfish  and  telling  work  was  much  appreciated : 

Raymond  HaUiday.  C.  A.  Peters. 

B.  F.  Jackson.  F.  P.  Rand. 

A.  N.  Julian.  Paul  Serex. 

M.  0.  Lanphear.  Miss  Helen  Knowlton. 

Wm.  L.  Machmer.  Miss  Edna  L.  Skinner. 

Some  progress  was  made  in  taking  care  of  those  students  barred  from  the  regular 
military  and  physical  education  courses  on  account  of  physical  disability.  These 
students  were  given  a  special  examination  by  a  competent  physician  who  prescribed 
the  kind  and  amount  of  exercise  suitable  for  each  individual.  The  student  was 
then  asked  to  follow  directions  and  report  at  regular  intervals  to  the  Director  of 
Physical  Education.  Only  the  lack  of  suitable  equipment  prevented  us  from 
making  this  work  of  maximum  effectiveness. 

Fifty-seven  members  of  last  year's  Freshman  class  failed  to  continue  their  work 
as  Sophomores  this  September.  Of  this  number  thirteen  are  still  in  college  as 
members  of  this  j^ear's  Freshman  class.  Twenty-one  left  either  for  financial  reasons 
or  because  they  wanted  to  go  to  work  and  saw  no  special  reason  for  making  the 
sacrifice  of  time  and  money.  Ten  transferred  to  other  institutions,  two  are  in  the 
two-year  course  here,  and  eleven  were  distinct  failures  scholastically.  These 
statistics  give  some  idea  of  the  character  and  variety  of  problems  which  the  Dean's 
office  is  required  to  handle  constantly;  they  also  show  that  scholastic  difficulties 
alone  do  not  account  for  the  rather  high  mortality  of  the  first  year  students. 

The  spirit  of  the  student  body  has  been  excellent.  Through  strong  leadership 
and  the  willingness  on  the  part  of  the  representatives  of  the  student  body  to  assist 
the  administration,  the  program  of  the  Freshman-Sophomore  encounters  at  the 
beginning  of  the  fall  term  was  curtailed  very  materially.  It  would  be  exceedingly 
hard  to  find  anywhere  a  more  generally  contented  student  body  and  one  more 
willing  to  sacrifice  apparent  personal  advantage  for  the  good  of  the  group. 

Naturally  we  still  have  problems.     Among  these  are : 

(a)  A  general  reconstruction  of  the  curriculum  so  as 

1.  To  reduce  the  number  of  required  hours  the  student  must  carry  per  term. 

2.  To  bring  about  a  closer  coordination  of  courses.  o 

3.  To  eliminate  some  courses  with  small  enrollments. 

(h)  The  raising  of  the  standard  of  scholarship  —  a  problem  as  old  as  the  college 
itself. 

(c)  The  proper  housing  of  our  student  body.  The  proposed  new  dormitories, 
when  allowed  by  the  legislature,  will  help  very  materially  in  solving  this  problem. 

(rf)  A  more  effective  advisory  scheme.  There  is  at  present  too  much  difference 
between  the  requirements  and  administration  practices  of  the  major  advisers. 

Viewing  the  work  of  the  year  as  a  whole  one  would  call  it  good.  Its  weak  places 
will  be  strengthened  and  its  successes  give  us  the  greatest  encouragement  in  carry- 
ing on. 

Wm.  L.  Machmer, 

Acting  Dean. 
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REPORT    OF    THE   DIRECTOR    OF   THE   EXTENSION   SERVICE. 

Agriculture  and  rural  life  in  Massachusetts  continue  in  rapid  transition.  Manu- 
facturing industry  competes  with  agriculture  for  man-power.  Hired  farm  laborers 
and  owners  of  poorer  farms  have  found  employment  in  town  more  attractive. 
Markets  pay  more  for  quality  products  than  ten  years  ago,  and  often  pay  less  for 
poor  products  than  ten  years  ago.  Those  farms  which  cannot  produce  a  quality 
product  are  being  crowded  out  of  production.  We  are  developing  a  more  highly 
specialized  agriculture  with  larger  capital  investment  per  unit. 

These  changes  bring  greater  demand  for  service  from  extension  forces.  County 
agents  cannot  go  to  original  sources  for  up-to-date  materials:  the  specialists  find 
it  necessary  to  take  more  time  than  formerly  to  prepare  the  latest  results  of  research 
in  usable  teaching  form.  Leaders  in  farm  organizations  look  to  the  College  for 
interpretation  of  changes  and  trends  in  agriculture.  In  meeting  these  calls  the 
Experiment  Station  staff  and  resident  teachers  have  given  generous  and  valuable 
cooperation. 

Improved  highways  have  enabled  many  city  workers  to  live  in  the  country. 
The  material  comforts  of  city  life  are  penetrating  the  country,  and  increasing  the 
willingness  of  intelligent  and  progressive  people  to  remain  in  country  homes.  We 
receive  many  calls  for  help  in  planning  small  farm  businesses  which  are  to  be  carried 
during  spare  time  as  secondary  sources  of  income. 

One  of  the  greatest  services  of  extension  work  is  to  meet  emergencies.  In  oar 
judgment,  however,  it  is  more  important  to  prevent  emergencies,  if  possible,  than 
to  meet  them,  and  this  is  best  accomplished  by  widespread  teaching  of  the  preven- 
tive methods.  Such  teaching  is  to  a  degree  prosaic,  tedious,  and  certainly  non- 
spectacular.  It  is,  after  all,  the  most  important  part  of  our  work.  This  we  believe 
we  have  accomplished  during  the  year  just  closed  in  greater  measure  than  ever 
before. 

The  year  has  been  notable  for  the  continuity  of  staff  service,  with  a  record  of 
but  three  resignations.  Miss  Mildred  L.  Wood,  Specialist  in  Nutrition,  Mr.  John 
A.  Crawford,  Editor,  and  Mr.  John  B.  Abbott,  SpeciaHst  in  Agronomy,  resigned 
during  the  year.  Miss  Wood  is  succeeded  by  Miss  May  E.  Foley,  and  Mr.  Abbott 
by  Mr.  John  P.  Helyar.  Mr.  Robert  D.  Hawley  has  taken  over  the  work  of  the 
editor,  and  Mr.  Earle  S.  Carpenter  has  been  appointed  to  assist  Mr.  Hawley  in 
work  on  exhibits  and  extension  courses.  Work  has  been  interrupted  much  less 
than  in  any  recent  year.  We  have  been  fortunate  in  having  few  changes  in  clerical 
staff.  The  county  staffs  have  also  had  few  changes.  New  agricultural  agents  have 
been  appointed  in  Berkshire,  Essex,  and  Norfolk;  new  home  demonstration  agents 
in  Barnstable  and  Essex,  and  a  new  club  agent  in  Berkshire 
_  Before  Mr.  Crawford  left  the  position  of  Extension  Editor,  a  great  deal  of  educa- 
tional material  was  furnished  to  the  daily  and  weekly  press  and  other  publications. 
This  work  has  lagged  seriously  since  Mr.  Crawford's  departure.  Publication  of 
our  basic  literature  has  continued,  but  has  not  kept  pace  with  either  the  demand  or 
the  plans  made  for  it.  Farm  and  Home  Week  in  1925  offered  the  most  effective 
program  ever  presented.  Correspondence  courses  have  lagged  because  of  insuffi- 
cient personnel  and  the  difficulties  of  insuring  adequate  teaching  facilities.  It  is 
much  to  be  hoped  that  by  re-arrangement  proper  support  can  be  given  to  our 
courses  within  the  next  few  weeks.  Radio  courses  are  a  new  development.  The 
opportunity  is  almost  beyond  imagination.  The  Extension  Service  is  cooperating 
with  Station  WTAG  in  Worcester  and  Station  WBZ  in  Springfield.  We  look  for 
greater  rather  than  less  work  of  this  kind.  Returns  on  the  poultry  course  broad- 
casted from  WBZ  this  last  spring  were  most  appreciative.  The  supervisory  mem- 
bers of  the  staff  have  kept  in  touch  with  the  Boards  of  Trustees  for  County  Aid  to 
Agriculture,  and  report  more  active  and  effective  interest  on  the  part  of  these 
Boards.  All  told,  the  year  has  been  devoid  of  spectacular  features,  but  has  marked 
excellent  progress  in  systematic  teaching. 

Extension  work  is  promotion  of  sound  growth  and  development;  we  cannot 
expect  the  achievement  of  full  growth  in  a  single  year.  The  extension  projects  as 
built  up  through  years  of  study  and  analysis  have  undergone  no  great  change  in 
1925.     We  have  continued  to  work  with  commodity  associations,  and  have  found 
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excellent  co-operation  from  them.  Among  these  commodity  associations  are  the 
Massachusetts  Association  of  Certified  Poultry  Breeders,  the  local  and  county 
poultry  associations,  the  Massachusetts  Fruit  Growers'  Association,  the  Boston 
Market  Gardeners'  Association,  the  Cape  Cod  Asparagus  Growers,  the  Association 
of  Co-operative  Dairies,  and  others. 

The  combined  animal  husbandry-agronomy-farm  management  project,  dealing 
with  the  dairy  industry,  has  continued  effectively  through  the  year.  Probably  the 
greatest  progress  has  been  made  in  the  forage  crops  phase  of  the  program.  Some 
gains  have  been  made  in  feeding  practices.  A  revived  interest  in  cow  test  associa- 
tions is  evident  and  in  their  modified  form  these  associations  are  more  effective 
than  ever. 

The  poultry  project  has  seen  the  satisfactory  estabhshment  of  a  Massachusetts 
Association  of  Certified  Poultry  Breeders,  and  general  progress  in  educating  the 
rank  and  file  of  poultrymen  in  better  sanitation.  Much  special  work  was  done 
during  the  epidemic  of  fowl  plague,  which  happily  made  little  appearance  in  Massa- 
chusetts, but  was  a  real  menace  on  the  North  Atlantic  seaboard.  By  arrange- 
ment with  the  Veterinary  Laboratory,  a  great  amount  of  diagnostic  work  was 
done  which  assisted  materially  in  keeping  the  poultry  industry  safe. 

During  the  year  producers  of  milk  have  been  encouraged.  With  the  recovery 
of  milk  prices  has  come  optimism,  and  the  despair  of  a  year  ago  has  quite  disap- 
peared. Many  more  dairymen  are  interested  in  better  feeding  and  management 
than  a  year  ago. 

Quahty  product  is  the  goal  toward  which  all  efforts  are  being  bent  in  our  pomology 
work.  It  is  useless  to  discuss  re-capturing  our  own  markets  from  western  fruit 
until  we  have  a  sufficient  quantity  and  quahty  of  fruit  with  which  to  hold  these 
markets.     The  year  has  shown  improvement. 

The  Boston  Market  Gardeners'  Association  has  co-operated  with  the  Market 
Garden  Field  Station  in  Waltham  in  establishing  standards  for  vegetables.  These 
standards  are  being  observed  by  leading  growers.  It  is  too  early  to  judge  the 
effects  in  the  market.  This  industry,  quite  as  much  as  any,  needs  the  most  pains- 
taking reduction  of  producing  costs,  the  only  basis  of  profit  under  present  com- 
petition. 

The  specialist  in  horticultural  manufactures  has  met  more  demand  than  ever  for 
work  in  farm  storage;  particularly  in  developing  plans  by  which  growers  can  build 
inexpensive  storage  that  will  effectively  keep  fruit  over  a  much  longer  marketing 
period.  Manufacture  of  quality  horticultural  products  for  sale  continues  in  small 
units  but  shows  growth,  with  increasing  numbers  entering  the  field. 

Arrangements  have  been  completed  by  which  extension  work  in  farm  forestry 
is  undertaken;  the  co-operating  parties  being  the  Massachusetts  Agricultural 
College,  the  IJnited  States  Department  of  Agriculture,  and  the  Massachusetts 
Department  of  Conservation.  The  Commissioner  of  Conservation  has  very  gen- 
erously released  part  of  the  time  of  three  men  in  the  service  of  the  State  Forester, 
including  the  State  Forester  himself,  so  that  the  equivalent  of  more  than  the  full 
time  of  one  man  is  now  spent  in  extension  work  in  Farm  Forestry.  This  work  is 
organized  through  the  college  and  county  extension  services. 

The  most  pressing  economic  situation  that  has  developed  during  the  year  has 
been  in  the  tobacco  industry.  High  prices  for  the  past  six  years  have  caused 
increase  of  acreage  and  production,  so  that  for  five  years  ten  milhon  pounds  per 
annum  more  tobacco  have  been  produced  than  the  markets  require  annually.  The 
extension  staff  are  being  pressed  by  many  requests  for  counsel  in  meeting  this 
situation.  Special  publications  are  about  to  be  issued  deahng  with  the  use  of  land 
which  is  taken  out  of  tobacco  production. 

A  part  of  the  time  of  Mr.  Markuson  in  rural  engineering  has  been  given  to  exten- 
sion problems  in  that  field.  We  appreciate  this  service  as  it  has  been  necessary  to 
decline  many  requests  in  the  past  through  lack  of  personnel  with  which  they  might 
be  met. 

Home  economics  teaching  has  followed  its  prior  well  organized  plans.  Local 
groups  are  organized.  These  send  leaders  to  a  central  point  where  training  is 
given  to  them  by  the  county  home  demonstration  agent  or  the  state  specialist. 
These  trained  volunteer  leaders  then  return  to  their  local  groups  and  transmit  the 
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information  which  they  have  received.  The  leader-training  plan  was  under  great 
suspicion  when  it  was  first  undertaken,  but  has  proven  workable;  it  is  the  only  basis 
on  which  extension  work  may  be  expected  to  cover  its  entire  field.  The  work  in 
both  clothing  and  nutrition  has  followed  this  trend.  The  work  in  home  manage- 
ment has  been  crippled  by  lack  of  a  specialist,  so  that  no  leader-trainmg  work,  as 
such,  has  been  undertaken  in  this  project.  Demands  from  the  women  of  the  state 
are  quite  as  strong  as  ever  for  this  work,  and  we  are  still  unable  to  meet  them. 

Junior  extension  work  or  4-H  club  work  has  continued  its  substantial  improve- 
ment as  to  quality  of  work,  maturity  of  club  members,  and  numbers  effectively 
reached.  The  deflation  point  was  reached  some  three  years  ago,  when  the  war- 
time spectacular  and  unimportant  phases  of  club  work  were  pretty  well  sloughed 
off.     Since  that  time  numbers  have  increased,  and  quality  of  work  has  improved. 

The  greatest  needs  of  the  extension  service  for  the  next  year  are  more  ample 
maintenance  funds,  and  a  specialist  in  Home  Management.  We  have  an  efficient 
staff  whose  usefulness  depends  on  the  adequacy  of  the  tools  in  their  hands.  It  has 
been  necessary  to  curtail  our  output  of  printed  material,  and  to  decline  opportunities 
to  co-operate  in  educational  exhibits  for  lack  of  funds.  A  steady  demand  for  home 
management  service  has  been  voiced  for  several  years.  The  project  cannot  develop 
in  the  counties  until  a  trained  specialist  prepares  teaching  materials  and  perfects 
the  abilities  of  the  home  demonstration  agents. 

John  D.  Willard, 
Director  of  the  Extension  Service. 

REPORT  OF  THE  DIRECTOR  OF  THE  EXPERIMENT  STATION. 

The  outstanding  development  of  the  year  just  past  was  the  passage  of  the  na- 
tional Purnell  Act,  which  brings  to  the  Station  an  increased  grant  of  federal  funds. 
This  has  made  possible  the  institution  of  work  for  which  there  has  long  been  need, 
but  which  the  Station  has  been  unable  to  undertake  because  of  a  shortage  of  funds. 
The  terms  of  the  Act  make  practically  obligatory  the  conduct  of  research  on  a 
regional  rather  than  on  a  localized  state- wide  basis.  In  effect  it  represents  a  federal 
appropriation  for  the  common  good  which  operates  through  the  individual  experi- 
ment stations. 

The  first  project  undertaken  was  a  joint  co-operative  survey  of  the  New  England 
apple  industry.  This  was  organized  on  the  basis  of  a  section- wide  project,  but 
with  the  work  of  each  state  carried  on  under  the  supervision  of  the  agricultural 
experiment  station  concerned,  with  the  whole  work  correlated  through  the  efforts 
of  the  New  England  Research  Council  on  Marketing  and  Food  Supply.  The 
objectives  of  the  study  were  several  in  number,  the  most  important  being  that  of 
giving  to  our  orchardists  better  opportunity  for  planning  to  meet  the  needs  of  a 
definite  market.  In  an  industry  in  which  production  is  deferred  many  years  after 
the  initial  planting,  a  study  such  as  this  is  peculiarly  necessary  and  ultimately  most 
profitable. 

Supplementing  the  survey  study  the  New  England  plan  calls  for  other  studies 
to  assist  New  England  in  holding  one  of  its  great  agricultural  enterprises.  Massa- 
chusetts' participation  in  the  plan  includes  a  study  of  the  export  demand  for  New 
England  apples,  and  a  study  of  the  competition  of  the  New  England  product  with 
that  raised  elsewhere.  It  is  also  planned  to  inititate  comprehensive  studies  of 
the  utilization  of  cull  and  surplus  crop  through  manufacture  and  preservation. 

As  regards  future  work  under  the  Purnell  Act,  the  spread  of  co-operative  selling 
organizations  in  New  England  makes  necessary  an  intensification  of  economic 
study  with  reference  to  agriculture.  The  present  deplorable  situation  in  the 
Connecticut  Valley  tobacco  industry  may  serve  as  an  illustration  of  a  danger  to 
which  all  selling  organizations  are  exposed,  and  one  which  they  are  incapable  of 
meeting  unless  served  by  a  thorough-going  research  agency.  The  difficulty  which 
is  being  met  in  the  tobacco  industry  shows  the  impossibility,  in  a  country  where 
expansion  of  production  is  still  possible,  of  any  organization  keeping  monopoly 
control  of  production.  Past  history,  however,  shows  the  wastefulness  of  a  system 
in  which  production  is  not  gauged  by  the  needs  of  the  market.     The  object  of 
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much  of  this  work,  therefore,  is  to  help  oiir  organized  agricultural  industries  in 
their  task  of  determining  extent  of  production  by  the  needs  of  the  market. 

In  addition  to  the  above,  the  Station  is  instituting  what  it  hopes  may  prove  to  be 
a  comprehensive  study  of  the  competitive  position  of  the  more  important  farm 
enterprises  of  the  State.  It  expects  to  determine  the  conditions  under  which 
Massachusetts  farmers  may  expect  to  hold  their  own  over  a  period  of  years  in 
competition  with  other  farmers  who  reach,  the  same  market.  In  fact,  had  such  a 
study  been  made  five  years  ago  it  would  be  of  mestimable  help  in  meeting  the 
present  emergency  in  the  Connecticut  Valley. 

During  the  period  in  which  the  federal  Purnell  fund  is  increasing  its  annual 
appropriations,  the  Station  does  not  intend  to  ask  increased  financial  support 
from  the  State. 

B.  Haskell, 

Director  of  the  Experiment  Station. 


REPORT  OF  THE  DIRECTOR  OF  TEE   GRADUATE   SCHOOL. 

Inclusive  of  the  summer  quarter  there  have  been  registered  in  the  Graduate 
School  for  the  past  year  ninety-one  students.  Of  this  number,  twenty  are  teaching 
in  the  public  schools  of  this  state,  and  forty-five  are  connected  with  colleges  and 
universities.     The  remainder  are  widely  distributed  vocationally. 

It  is  characteristic  of  graduate  students  that  many  of  them  do  not  devote  their 
entire  time  to  graduate  studj^,  largely  because  they  must  earn  their  Uvelihood; 
accordingly  they  have  responsible  positions  and  have  to  confine  their  graduate 
efforts  to  such  time  as  is  at  their  disposal.  What  work  is  done  by  such  students  is 
of  excellent  quality.  They  are  serious  in  their  graduate  undertaking  and  are  dili- 
gent and  persistent  in  attaining  their  ends.  That  students  who  can  give  only 
part  time  to  their  studies  can  be  stimulated  by  contact  with  graduate  study,  make 
progress  in  their  field  of  endeavor,  and  receive  the  benefits  derived  from  institu- 
tional connection,  must  ever  be  regarded  as  one  of  the  greatest  services  of  this 
Graduate   School. 

Three  students  completed  their  studies  for  the  master  of  science  degree  this  year. 
They  are  — 

Miss  Eleanor  Frances  Chase  who  presented  a  thesis  on  "The  Phloroglucinol 
Furfural  Reaction." 

Mr.  Henry  Louwsma  who  presented  a  thesis  on  "The  Determination  of  Iron 
in  Nutrient  Solutions  and  its  Role  in  Plant  Metabolism." 

Mr.  John  Dayton  Willard  who  presented  a  thesis  on  "A  Study  of  the  Rural 
Church  in  Six  Hill  Towns  of  Massachusetts:  with  Plans  for  Future  Activity  and 
Maintenance." 

Charles  E.  Marshall, 
Director  of  the  Graduate  School. 

REPORT   OF  THE  DIRECTOR  OF  SHORT  COURSES. 

During  the  past  year  several  important  changes  were  brought  about  in  the  plan 
of  practice  training  on  farms  required  of  all  Two- Year  students.  The  opening 
date  of  classes  in  the  fall  has  heretofore  coincided  with  the  beginning  of  coUege 
work.  But  when  the  time  came  to  look  for  training  jobs  for  our  students,  it  was 
soon  evident  that  college  time  or  class  time  did  not  suit  farm  time.  In  other 
words  calling  students  back  to  classes  in  mid  September,  right  in  the  rush  of  har- 
vesting when  their  services  were  most  valuable,  did  not  appeal  to  a  good  many 
practical  farmers.  The  protest  from  various  fruit-growers  of  the  state  was  marked, 
and  many  other  farmers  urged  a  longer  training  period. 

Once  the  suggestion  was  presented  the  logic  of  the  request  could  not  be  denied. 
In  fact,  it  is  difficult  to  explain  why  the  need  for  such  an  adjustment,  both  from  the 
standpoint  of  increased  experience  for  the  student  and  a  better  labor  distribution 
for  the  farmer,  was  not  earlier  felt  and  voiced.     It  was  finally  agreed  by  the  fruit- 
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growers  that  if  students  could  see  them  through  the  Macintosh  harvest  it  would  be 
a  satisfactory  arrangement,  and  not  too  much  time  would  be  taken  from  the  class- 
work  of  the  first  term.  Other  farm  operations,  too,  would  be  greatly  benefited 
by  the  extension.  The  opening  date  for  the  Two-Year  course  was  then  set  for  the 
first  Monday  in  October,  this  year  (1925)  October  5th,  and  once  that  assurance 
was  given,  student  positions  for  farm  training  and  experience  were  secured  without 
further  difficulty.  In  fact,  I  am  glad  to  say  that  Mr.  Paul  W.  Viets,  who  super- 
vises and  arranges  aU  student  placements,  found  more  positions  available  for 
Two- Year  students,  and  of  a  better  type  for  the  training  desired,  than  in  any 
previous  year. 

A  fair  assumption  is  that  there  is  a  growing  appreciation  of  the  aid  the  College 
gives  in  thus  placing  high-grade  labor  on  the  farms  of  the  state.  There  is  an  in- 
creasing recognition,  too,  that  this  service  is  efficient  and  discriminating  in  that  a 
student's  qualifications  for  the  job  have  been  carefully  studied,  and  a  fair  state- 
ment of  his  past  experience,  skills,  and  general  character  is  frankly  presented  to  the 
employer.  This  is  a  much  more  comprehensive  survey  of  the  man's  ability  than 
the  usual  employment  agency  could  possibly  present.  An  interesting  result  of 
this  placement  training  has  been  the  many  happy  friendships  formed  between 
employer  and  student,  in  a  number  of  cases  leading  to  a  permanent  position  after 
graduation. 

It  would  be  showing  poor  appreciation  if  we  did  not  state  that  much  of  the 
success  attained  in  our  farm  practice  training  should  be  credited  to  the  excellent 
living  and  working  conditions  provided  by  farmers  employing  our  students.  Noth- 
ing will  discourage  a  young  man's  interest  in  agriculture  more  quickly  than  to  have 
to  serve  his  apprenticeship  where  poor  food,  poor  lodgings,  and  poor  social  condi- 
tions, to  say  nothing  of  a  poor  business,  indicate  a  general  lowering  of  living  stand- 
ards. Ideals  and  aspirations  go  to  smash  under  such  an  ordeal.  Every  reasonable 
precaution  is  taken  to  guard  against  such  situations  with  our  Two- Year  students 
and  no  position  is  approved  without  thorough  investigation.  We  are  regularly 
placing  our  men  on  many  of  the  best  farms  in  the  state  for  this  important  period 
in  their  education. 

To  help  show  the  earning  value  of  this  summer  farm  training  for  students,  — 
besides  its  learning  value  — ■  a  careful  record  of  each  student's  initial  wage,  increases, 
and  bonuses  was  secured.  Where  board  and  room  were  provided  their  cash  value 
was  estimated  based  on  actual  conditions,  in  some  cases  $10.00  per  week;  in  others 
—  and  only  a  few  —  as  low  as  $7.50.  Seventy  men  completed  the  full  training 
period  of  six  months  with  a  total  labor  income  of  $36,799.50. 

Animal  Husbandry,  18  men,  total  earnings 

Average  per  man 

Pomology,  16  men,  total  earnings 

Average  per  man 

Poultry,  14  men,  total  earnings  . 

Average  per  man 

Floriculture,  9  men,  total  earnings 

Average  per  man 

Vegetable  Gardening,  5  men,  total  earnings 

Average  per  man 

Dairy  Manufactures,  3  men,  total  earnings 

Average  per  man 

In  presenting  these  figures  it  must  be  borne  in  mind  that  students  range  through 
all  grades  between  skilled  and  unskilled,  and  cash  wages  varied  from  $40.00  to  $90.00 
per  month.  The  classification  should  not  be  interpreted  to  show  earning  power  in 
any  one  of  the  agricultural  vocations  listed,  but  is  used  solely  to  give  a  rough 
average  of  earnings  for  each  group  of  students  specializing  in  a  certain  course. 

In  connection  with  this  study  of  student  income  from  training  work,  opportunity 
was  provided  to  secure  data  on  graduates  of  a  four-year  school  of  business  training. 
In  a  corresponding  training  period  in  banking,  leather,  wool,  saleswork,  and  other 
business  jobs,  the  average  gross  earnings  per  student  closely  approximated  the 
wages  of  our  Two- Year  students  in  agriculture,  being  but  very  sUghtly  in  excess. 
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This  item  is  of  interest  only  in  connection  with  the  training  schemes  considered.  It 
does  serve  to  emphasize  the  financial  return  to  young  men  in  vocational  agriculture 
at  an  early  period  in  their  training,  \\'ith  comparatively  Uttle  experience  and  but  a 
slight  investment  in  education,  —  if  the  expenses  of  a  four-year  course  in  business 
are  contrasted  with  the  shorter  period. 

Another  adjustment  effected  in  the  summer  training  was  the  placing  of  a  definite 
number  of  credits  on  the  work,  to  be  secured  only  where  satisfactory,  intelligent, 
and  interested  service  was  rendered  to  the  employer.  Twenty-five  credit  points 
for  the  full  period  of  practice  work  at  the  rate  of  one  credit  per  week,  were  assigned 
as  a  requisite  for  certificate  grade.  This  rating  is  being  measured  by  a  system  of 
monthly  training  reports  in  which  the  student  through  carefully  prepared  ques- 
tions is  required  to  study  the  special  type  of  farm  business.  This  arrangement 
pro\ddes  a  more  thorough  teaching  scheme  and  insures  a  fuller  understanding  of  the 
job  than  a  mere  check  on  mechanical  skills  and  routine  work.  The  farm  work  is 
directly  correlated  with  class-room  work  in  this  way. 

As  a  final  guard  against  any  laxity  in  developing  the  essential  skills  and  technique 
in  practical  agriculture,  no  student  is  registered  for  his  final  year's  work  in  classes 
who  has  failed  to  submit  satisfactory  reports,  or  has  showoi  an  inability  to  carry  on 
farm  work  well.  A  poorly  trained  group  of  farm  workers  is  just  as  much  a  handicap 
to  the  business  as  a.  similar  unskilled  group  in  any  other  vocation  or  trade.  It 
seems  des'rable  therefore  to  maintain  constantly  a  pretty  definite  goal  in  all  phases 
of  our  work  in  providing  practical  agricultural  training  and  in  helping  the  student 
to  gain  a  full  realization  of  the  qualifications  for  success  on  the  job. 

Registration  in  the  Two- Year  Course  increased  nearly  twenty  per  cent,  for  the 
year  1925-26,  compared  with  enrollment  of  last  year.  Certificates  were  awarded 
to  fifty-two  graduates  in  June,  maldng  a  total  of  398  students  who  have  completed 
the  fuU  course  with  credit  during  its  six  years  of  operation.  In  addition  29  students 
have  completed  the  One- Year  course  in  Vocational  Poultrj'^  during  the  same  period. 

Winter  School. 

With  the  addition  of  a  special  course  in  Fruit-Growing  to  our  Winter  School 
curriculum,  the  opportunity  for  securing  short,  intensive  training  courses  in  particu- 
lar branches  of  agriculture  was  further  increased. 

The  ten  day  courses  m  Dairy  Manufactures  were  weir  patronized.  The  course 
for  Milk  Inspectors  proved  popular  and  nearly  all  the  leading  cities  of  the  state 
sent  official  representatives.  The  value  of  this  training  service  rendered  by  the 
College  in  bringing  about  a  more  uniform  system  of  inspection  based  upon  the 
latest  scientific  investigation  can  not  be  too  fully  realized  as  a  health  safeguard. 

Summer  School. 

To  broaden  the  scope  of  training  courses  provided  for  teachers  of  the  state,  new 
courses  have  been  provided  in  "Modern  Philosophy  of  Education,"  "Methods  in 
Social  Studies,"  and  "Nutrition  Phases  of  Health  Education." 

The  subjects  dealing  with  Home  Economics  attracted  many  students,  especially 
High  School  teachers,  a  good  proportion  coming  from  Boston  and  vicinity.  It  is 
worth  while  to  note  a  growing  appreciation  among  our  Massachusetts  teachers  of 
the  many  advantages  the  College  provides  in  its  six  weeks  summer  course. 

Finally,  I  wish  to  quote  from  the  1924  report  of  the  Committee  on  Instruction 
in  Agriculture  of  the  Association  of  Land-Grant  Colleges.  "There  is  ...  a  wide- 
spread feeling  that  the  large  investments  of  funds  in  the  buildings,  equipment  and 
facilities  of  the  Colleges  is  not  justified  unless  the  plan  and  personnel  of  these  insti- 
tutions are  being  used  to  the  fullest  extent."  It  is  to  be  hoped  that  through  the 
medium  of  our  short-course  program,  we  are  helping  to  justify  the  investment  our 
citizens  have  made  in  their  College  of  Agriculture. 

Roland  H.  Verbeck, 
Director  of  Short  Courses. 
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Table  I.  —  New  Appointments. 

A.     In  the  Academic  Departments. 

Instructor  in  Horticulture:  Luther  B.  Arrington,  B.Sc,  Massachusetts  Agricultural 
College,  1923. 

Instructor  in  Chemistry:  Frederic  R.  Butler.  B.Sc,  Worcester  Polytechnic  Insti- 
tute, 1920;  M.Sc,  Clark,  1922;  A.M.,  Harvard  1924;  Ph.D.,  Harvard,  1925. 

Instructor  in  Agricultural  Economics:  Mary  J.  Foley,  B.Sc,  Massachusetts  Agri- 
cultural College,  1924. 

Instructor  in  German:  Paul  Keller,  B.Sc,  Boston  University,  1925. 

Instructor  in  Dairying:  Merrill  J.  Mack,  B.Sc,  Pennsylvania  State  College,  1923; 
M.Sc,  University  of  Wisconsin,  1925. 

Assistant  Professor  of  Rural  Engineering:  Miner  J.  Markuson,  B.Sc,  University 
of  Minnesota,  1923. 

Instructor  of  Microbiology:  Harry  T.  Mortensen,  B.Sc,  Michigan  State  College, 
1924. 

Professor  and  Head  of  the  Department  of  Physics:  Wallace  F.  Powers,  A.B. 
Clark,  1910;  A.M.,  Clark,  1911;  Ph.D.,  Clark,  1914. 

Assistant  Professor  of  Landscape  Gardening:  Leon  R.  Quinlan,  B.Sc,  Colorado 
Agricultural  College,  1921;  M.L.A.,  Harvard,  1925. 

Instructor  in  Mathematics:  George  F.  Shumway,  B.Sc,  Massachusetts  Agricul- 
tural College,  1925. 

Instructor  in  Agronomy:  Orman  E.  Street,  B.Sc,  South  Dakota  State  College,  1924. 

Instructor  in  Physical  Education:  Malcomb  E.  Tumey,  B.Sc,  Massachusetts 
Agricultural  College,  1923. 

Instructor  in  Microbiology:  Dennis  R.  A.  Wliarton,  B.S.A.,  Ontario  Agricultural 
College,  1924. 

B.     In  the  Experiment  Station. 

Assistant  Research  Professor  of  Microbiology:  Leon  A.  Bradley,  B.Sc,  Wesleyan, 
1922;  Ph.D.,  Yale,  1925. 

Field  Assistant  in  Pomology:  Walter  L.  Cutler. 

Assistant  Research  Professor  of  Botany:  Emil  F.  Guba,  B.Sc,  Massachusetts 
Agricultural  College,  1919;  Ph.D.,  University  of  Illinois,  1923. 

Assistant  Research  Professor  of  Entomology:  Warren  D.  Whitcomb,  B.Sc,  Massa- 
chusetts Agricultural  College,  1917. 

C.  On  Purnell  Funds. 

Research  Professor  of  Horticultural  Manufactures  (appointment  effective  Dec.  1, 
1925) :  Carl  R.  Fellers,  A.B.,  Cornell,  1915;  M.Sc,  Rutgers,  1916;  Ph.D., 
Rutgers,  1917. 

Assistant  Research  Professor  of  Dairying:  Arthur  W.  Phillips,  B.Sc,  Tufts,  1915; 
A.M.,  Harvard,  1921. 

Laboratorj^  Assistant  in  Agricultural  Economics:  Ruth  E.  Sherburne,  B.Sc,  Sim- 
mons, 1919. 

Assistant  Research  Professor  of  Agricultural  Economics:  Hubert  W.  Yount,  B.S.A., 
Ohio  State  University,  1921;  M.Sc,  Massachusetts  Agricultural  College,  1923. 

D.  In  the  Control  Service. 

Collector  of  blood  samples,  poultry  disease  elimination:   Wilbert  D.  Field,  B.Sc, 

Massachusetts  Agricultural  College,  1919. 
Analyst,  poultry  disease  elimination:  Mrs.  Leila  Prescott. 
Technical  Assistant:  Harold  F.  Rowley,  B.Sc,  Massachusetts  Agricultural  College, 

1925. 

E.     In  the  Extension  Service. 

Supervisor  of  Exhibits  and  Extension  Courses:  Earle  S.  Carpenter,  B.Sc,  Massa- 
chusetts Agricultural  College,  1924. 

Assistant  Extension  Professor  of  Nutrition:  May  E.  Foley,  B.Sc,  Michigan  State 
College  1918;  M.A.,  Columbia,  1922. 

Extension  Professor  of  Agronomy:  John  P.  Helyar,  B.S.A.,  University  of  Vermont 
1909;  M.Sc,  University  of  Vermont,  1912. 
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Table  II.  —  Spe.'Vkers  for  the  Year. 

A.     Speakers  at  AsseJnbly  for  the  Year  ending  Nov.  SO,  1925. 

1924 

Dec.     4.  Mr.  F.  F.  Rockwell,  Bridgeton,  New  Je^se3^ 

Dec.   11.  IMr.  Sumner  R.  Parker,  Amherst. 

1925 

Jan.      7.  IMr.  Roscoe  C.  Edlund,  Springfield. 

Jan.    14.  Professor  Warren  K.  Green,  Amherst. 

Jan.    21.  Professor  Samuel  R.  Williams,  Amherst. 

Jan.    28.  Professor  Harry  E.  Barnes,  Northampton. 

Feb.     4.  Mr.  Jewell  B.  Knight,  ArUngton. 

Feb.   11.  Professor  Albert  Dickens,  Manhattan,  Kansas. 

Feb.    18.  Student  Forum. 

Feb.  25.  Rev.  Stoyen  Vatralski,  Bulgaria. 

Mar.    4.  Mr.  Robindra  C.  Nag,  India. 

Mar.  11.  Rev.  Ralph  A.  Christie,  Florence. 

Apr.     1.  Educational  Films,  United  States  Forestry  Service. 

Apr.     8.  Mr.  M.  J.  Duryea,  Greenfield. 

Apr.   15.  Professor  WiUiam  H.  Burnham,  Worcester. 

Apr.   22.  Mrs.  Margaret  Briscoe  Hopkins,  Amherst. 

Apr.   29.  Student  Forum. 

May     6.  Mayor  Edwin  0.  Childs,  Newton. 

May  13.  Hon.  George  B.  Churchill,  Amherst. 

May  20.  Burnham  Declamation  Contest. 

May  27.  Hon.  Fred  W.  Cross,  Boston. 

June     3.  Professor  Paul  H.  Douglas,  Chicago,  111. 

Sept.  24.  Mr.  Fugb  G.  Van  Pelt,  Chicago,  lU. 

Oct.      1.  Mr.  Geors,e  P.  Campbell,  Shirley. 

Oct.     8.  Orrin  C.  Lester,  New  York  City. 

Oct.    15.  Lt.  Alden  G.  Alley,  Boston. 

Oct.    22.  Mr.  Horace  D,  Taft,  Watertown,  Conn. 

Oct.    29.  President  WiUiam  A.  Neilson,  Northampton. 

Nov.    5.  Rev.  John  H  Nolan,  Springfield. 

Nov.  12.  Student  Forum. 

Nov.  19.  Rev.  Louis  C.  Cornish,  Boston. 

B.  Speakers  at  Sunday  Chapel  for  Year  ending  Nov.  80,  1925. 
1924 

Dec.     7.  Rev.  James  Gordon  Gilkey,  Spring-field. 

Dec.   14.  Dr.  William  I.  Chamberlain,  New  York  City. 

1925 

Jan.     4.  Principal  Alfred  E.  Stearns,  Andover. 

Jan.    11.  Dean  Charles  R.  Brown,  New  Haven,  Conn. 

Jan.    18.  Rev.  John  Haynes  Holmes,  New  York  City. 

Jan.    25.  Bishop  Edwin  H.  Hughes,  Chicago,  111. 

Feb.     1.  President  Bernard  I.  Bell,  Annandale-on -Hudson,  N.  Y. 

Feb.     8.  Rev.  W.  A.  Atkinson,  Rochester,  Pa. 

Feb.    15.  Prcs.  Paul  D.  Moody,  Middlebury,  Vt. 

Mar.     1.  Rev.  John  B.  Hanna,  M.A.C. 

Mar.    8.  Rev.  Edwin  B.  Robinson,  Holyoke. 

Mar.  15.  Rev.  Kenneth  C.  McArthur,  Cambridge. 

Apr.     5.  Rev.  Ralph  A.  Christie,  Florence. 

Apr.   26.  Rev.  John  B.  Hanna,  M.A.C. 

Nov.     1.  Bishop  Francis  J.  McConnell,  Pittsburgh,  Pa. 

Nov.    8.  Rev.  James  G.  Gilkey,  Springfield. 

Nov.  15.  Rev.  John  B.  Hanna,  M.A.C. 

Nov.  22.  Rev.  John  Herman  Randall,  New  York  City. 
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Table  ITI.- 

-  Attendance. 

Registration  Nov 

1,  1924. 

Registration  Nov 

1.  1925. 

A.     In  Work  of  College  Grade. 

Men. 

Women. 

Total. 

Men. 

Women. 

Total. 

Graduate  Students       .... 

53 

8 

61 

42 

5 

47 

Ssnior  Class 

79 

4 

83 

90 

15 

105 

Junior  Class 

99 

14 

113 

83 

11 

94 

Sophomore  Class 

100 

10 

110 

110 

28 

138 

Freshman  Class 

153 

31 

184 

140 

39 

179 

Special  Students 

9 

11 

20 

4 

5 

9 

Totals 

493 

78 

571 

469 

103 

572 

B.     Short  Course  Enrollment. 

Two-Year  Course,  second  year      . 

59 

8 

67 

75 

9 

84 

Two- Year  Course,  first  year 

85 

9 

94 

93 

12 

105 

Vocational  Poultry  Course  . 

— 

— 

— 

3 

— 

3 

Two-Year  Course,  special  students 

1 

1 

2 

- 

- 

- 

Totals 

145 

18 

163 

171 

21 

192 

C.     Other  Short  Course  Enrollment. 

Winter  School 

72 

11 

83 

76 

10 

86 

Summer  School  ..... 

55 

89 

144 

58 

113 

171 

Totals 

127 

100 

227 

134 

123 

257 

D.     Convention  Registration. 


1924. 


1925. 


Polish  Farmers'  Day       .  .... 

Farmers'  Week  and  Annual  Poultry  Convention 

Junior  Boys'  and  Girls'  Prize  Winners'  Camp 

Extension  Workers'  Conference 

Feed  Dealers'  Conference 

Hampden  County  Club  Members 

Bankers'  Conference 

Women's  Clubs 

Lawn  Day 

Greenlieepers'  Day  . 

Boys'  Camp 

School  for  Veterinarians 

Meeting  of  Grange  Lecturers 

Hampshire  County  Fruit  Meeting 

Tri-State  Conference  on  Clothing 

Middlesex  County  Club  Champions 

Camp  Vail  Training  School    . 


175 

3,000 
125 
100 


3,930 


Table  IV.  —  Legislative 

Budget,  1925. 

Items. 

Requested, 

Appropriated, 

1925. 

1925. 

Additional  land.  Cranberry  Station  at  East  Wareham 

. 

$1,000 

- 

Refrigerating  plant  at  Paige  Laboratory 

2,000 

— 

Culvert  for  brook         ....... 

2,505 

— 

Roads  and  Walks         ....... 

10,000 

$1,000 

Fencing  Fruit  Plantations    ...... 

3,000 

3,000 

Horticultural  Manufactures  Building     .... 

60,000 

- 

Tunnel,  power  plant  to  Stockbridge  HaU 

38,500 

— 

Women's  gymnasmm  and  equipment     .... 

16,450 

- 

Living  quarters  for  foreman  at  Tillson  Farm 

6,000 

- 

Extension  of  athletic  field  area      ..... 

22,500 

- 

Other  permanent  improvements,  athletic  field  area 

10,500 

- 

Tunnel  to  first  pit  south  of  power  plant  .... 

4,615 

- 

New  Steam  line,  east  experiment  station  to  microbiology  building 

4,705 

— 

Livestock  replacements         ...... 

4,000 

4,000 

Replacement  of  Cavalry  Bam       ..... 

- 

16,500  1 

Totals 

$185,775 

$24,500 

1  Granted  October  14,  1925  from  the  Governor's  Emergency  Account  to  replace  Cavalry  Barn  destroyed 
by  fire  September  3,  1925. 
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Table  V.  —  Current  Account,  State  Fuxds. 


P.D.  31. 


Deficiency 

Requested 
1925. 

Appro- 
priated 
1925. 

Appro- 
priation 
(Balance 

Expended 
1925. 

Balance. 

Personal  Services: 

from  1924). 

Administration         .... 

$36,650 

$35,300 

— 

$33,173  75 

$2,126  25 

Instruction 

202,871 

200,000 

— 

193,015  01 

6,984  99 

General  Maintenance 

132,125 

129,000 

$15  00 

145,718  42 

—16,703  42 

Experiment  Station 

82,650 

79,200 

50  00 

79,185  90 

64  10 

Extension  Service     . 

55,975 

50,600 

— 

50,010  08 

589  92 

Market  Garden 

7,000 

6,000 

— 

6,836  90 

—836  90 

Short  Courses 

62,738 

61,500 

— 

58,364  20 

3,1.35  80 

Travel,  Office  and  other  expenses 

45,000 

42,500 

462  53 

35,787  29 

7,175  24 

Teaching,  lab.  supplies  and  equip. 

56,000 

56,000 

533  34 

50,896  18 

5,637  16 

Experiment  Station  supplies,  equip,  and 

publications 

17,850 

15,500 

75  31 

14,817  25 

758  06 

Experiment   Station   travel    and    office 

expenses           .          .          . 

4,.500 

4,000 

29  24 

3,374  25 

654  99 

Extension  Service  supplies,  equip.,  travel 

etc 

35,750 

33,000 

596  70 

35,113  46 

—1,516  76 

Short  Courses     ..... 

11,400 

11,400 

1.56  74 

10,782  43 

774  31 

Heat,  light  and  power 

65,000 

65,000 

14,109  55 

49,624  52 

29,485  03 

Farm  and  Grounds      .... 

20,000 

20,000 

30  36 

14,318  80 

5,711  56 

Repairs,  ordinary         .... 

25,000 

25,000 

57  92 

30,418  33 

—5,360  41 

Replacements     ..... 

25,000 

20,000 

1,557  64 

21,301  88 

255  76 

Market  Gardening       .... 

5,000 

5,000 

6  38 

4,187  92 

818  46 

Fertilizer  Law  Control 

14,000 

13,500 

— 

13,483  42 

16  58 

Poultry  Disease  Law  .... 

8,500 

9,000 

6  02 

8,917  63 

88  39 

Milk-testing  inspection  law 

600 

600 

— 

701  92 

—101  92 

Trustees'  Expenses      .... 

1,200 

1,200 

104  28 

1,250  93 

53  35 

Printing  Reports          .... 

2,000 

2,000 

904  70 

1,667  44 

1,237  26 

Commercial  Feedstuffs 

9,000 

9,000 

— 

8,972  84 

27  16 

Emergency  Fund          .... 

- 

5,000 

- 

- 

- 

$925,809 

$899,300 

$18,695  71 

$871,920  75 

$41,074  96 

Table  VI.  —  Statistics  of  Freshmen  entering  Massachusetts  Agricultural 
College,  September,  1925. 

A.     Home  Addresses  of  Students  (classified  by  Towns  and  Cities). 


Abington  ....        1 

Framingham 

1 

Port  Chester,  N.  Y.     . 

Adams 

1 

Gardner     . 

1 

Providence,  R.  I.     . 

Agawam    . 

1 

Gloucester 

1 

QUINCY 

Amherst    . 

10 

Great  Barrington 

1 

Reading     . 

Arlington  . 

2 

Greenfield 

9 

Richford,  Vt.      . 

Ash!)v 

2 

Hadlcy 

2 

Rockland 

Ashfield     . 

3 

Hampden 

1 

Sheffield    . 

Attleboro 

Hardwick 

1 

Shelburne  Falls 

Auburn 

Holden      . 

2 

Sherboru    . 

Bedford     . 

Holliston  . 

1 

Shirley 

Belmont    . 

HOLYOKE 

7 

Shrewsbury 

Holton 

Lancaster 

1 

SOMERVILLB 

BO.STO.V 

14 

Lincoln 

1 

Southbridge 

Hr.'iiiitrcc  . 

Lynn 

1 

South  Hadley     . 

Bk.\ttlbdoro,  Vt. 

Maldbn    . 

2 

Springpibld 

Bridgfwater 

Melrose 

3 

Stamford,  Ct.     . 

liriinfield  . 

Middleborough 

1 

Strong,  Maine    . 

HUOCKTON 

Milford      . 

1 

Sudbury    . 

liKOOKLYN,    N.    Y. 

Millis 

1 

Swansea    . 

C.\MHHIDGE 

Milton 

1 

Tau.vton 

C.'irli.slo       . 

Montague 

3 

Walpole     . 

<;h<p:ichet,  R.  I. 

MONTPEHER,    Vt. 

1 

W.areham 

Chester  Depot,  Vt. 

Monson     . 

1 

Watertovvn          .   . 

ClIICOPEK 

Natick 

1 

Westborough 

(Minton 

Newton    . 

.5 

Westfield 

C'onwav     . 

Norfolk      . 

1 

West  Hartford,  Conn. 

Dal  Ion        . 

NoRTU  Adams  . 

2 

Westminster 

Dartirumlli 

Northampton  . 

5 

West  Springfield 

Dlnlitoli 

Northbridge 

3 

Williamstown     . 

l^iiHlhampton 

Northfield,  Vt.   . 

1 

Wilmington,  Vt. 

lOvKKKTT    . 

Norwalk,  Conn. 

1 

Windsor    . 

I'\M,  River 

Pradody   . 

1 

Worcester 

5 

l''almouth 

Pittsbuhqh,  Pa. 

1 

Yarmouth 

1 

I''lTOUDUIlO 
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B.     Home  Addresses  (classified  by  States  and  Countries). 

Connecticut     . 
Maine     . 

Number. 
3 
1 
163 
3 
1 

Per  Cent. 

1.67 

.56 

91.06 

1.67 

.56 

Rhode  Island 
Vermont 

Number. 
2 
6 

Per  Cent. 
1.12 
3.35 

New  York 
Pennsylvania  . 

179 

99.98 

C.    Home  Addresses  (classified  by  Counties  of  Massachusetts). 


Barnstable 

Berkshire 

Bristol    . 

Essex 

Franklin 

Hampden 

Hampshire 


Number. 

Per  Cent. 

2 

1.23 

10 

6.13 

7 

4.29 

3 

1.84 

18 

11.05 

21 

12.88 

23 

14.11 

Middlesex 
Norfolk 
Plym.outh 
Suffolk    . 
Worcester 


Number. 

29 

6 

6 

14 

24 


163 


Per  Cent. 

17.79 
3.68 
3.68 
8.59 

14.72 


D.     Nativity  of  Parents. 


Neither  parent  foreign  born 
Both  parents  foreign  born 
Father  (only)  foreign  born 
Mother  (only)  foreign  born 
No  statistics 


Common  School  . 
High  School  . 
Business  School    . 
College  or  University 
No  statistics 


E.    Education  of  Father. 


F.     Occupation  of  Father. 


Agriculture  and  Horticulture 

Artisans 

Business 

Deceased  or  no  statistics 

Miscellaneous 

Professional  . 


Number. 

Per  Cent. 

122 

68.16 

33 

18.43 

7 

3.91 

14 

7.82 

3 

1.68 

179 

100.00 

67 

37.43 

56 

31.29 

15 

8.38 

35 

19.55 

6 

3.35 

179 

100.00 

35 

19.54 

56 

31.28 

37 

20.67 

15 

8.38 

15 

8.38 

21 

11.73 

179 


99.98 
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G 

.    Intended  Vocation  of  Student. 

Men. 

Women. 

Total. 

Per  Cent. 

Farming     ......... 

27 

5 

32 

17.88 

Landscape  Gardening 

22 

7 

29 

16.20 

General  Teaching 

11 

14 

25 

13.97 

Commercial  Chemistry 

24 

— 

24 

13.41 

Agricultural  Chemistry 

8 

— 

8 

4.47 

Forestry     . 

8 

- 

8 

4.47 

Engineering 

7 

— 

7 

3.91 

Other  Agricultural  W  ork 

4 

— 

4 

2.24 

Floriculture 

1 

3 

1.68 

Entomology 

3 

- 

3 

1.68 

Agricultural  teaching  . 

3 

— 

3 

1.68 

Dietetics    . 

— 

3 

3 

1.68 

Religious  and  Social  Work 

1 

2 

3 

1.68 

Medicine    . 

2 

— 

2 

1.12 

Business     . 

2 

— 

2 

1.12 

Domestic  Science  Teaching 

- 

1 

1 

.50 

Extension  Service 

— 

1 

1 

.50 

Undecided 

16 

5 

21 

11.73 

140 

39 

179 

99.92 

H.     Farm  Experience. 


Brought  up  on  a  farm  ...... 

Not  brought  up  on  a  farm  and  having  no  or  practically  no 

farm  experience        ....... 

Not  brought  up  on  a  farm,  but  having  had  some  farm 

experience        ........ 


36 
46 

58 


140 


27 
3 


39 


45 
73 
61 


179 


25.14 
40.78 
34.08 


100.00 


Average  age  (years) 


I.     Miscellaneous  Statistics. 


18.86 


1924 

Dec. 

1 

1925 

Nov. 

30 

Nov. 

30 

Nov. 

30 

Nov. 

30 

Nov. 

30 

Nov. 

30 

Nov. 

30 

Nov. 

30 

Nov. 

30 

REPORT  OP  THE  TREASURER 

For  the  Fiscal  Year  ending  November  30,  1925. 

Balance  Sheet. 

Debit. 

$37,385  22 


To  balance  on  hand 


To  departmental  income     . 

To  Receipts  from  State  Treasurer    . 

To  refunds  to  State  Treasurer   . 

To  Receipts  from  United  States  Treas 

m-er 

To  bills  paid  by  State  Treasurer 
Refunds  transferred  to  State  Treasurer 
Expenditures  for  fiscal  year 
Income  transferred  to  State  Treasurer 
Balance  on  hand 


164,794  54 

697,060  46 

4,592  26 

121,868  08 

228,717  72 


Credit. 


$4,592  26 

1,045,009  34 

164,794  54 

40,022  14 


$1,254,418  28  $1,254,418  28 
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Statement  of  Legislative  Appoetionment  and  Expenditures  for  Fiscal 
Year  ending  November  30,  1925  and  Apportionment  Requested  for  1926. 


College: 
Personal  Services 
Maintenance 

Experiment  Station: 
Personal  Services 
Maintenance 

Extension  Service: 
Personal  Services 
Maintenance 

Short  Courses: 
Personal  Services 
Maintenance 

Market  Garden  Field  Station 
Personal  Services 
Maintenance 

Trustees  travel 
Printing  reports 
Commercial  feedstuffs 

Totals 
FertUizer  Law 
Poultry  Law    . 
Milk  testing  Law 

Totals 
Replacements 
Emergency 

Totals 
Balance  unexpended 


Apportionment  for 
Last  Fiscal  Year. 


S364,315  00 
223,693  70 


$79,250  00 
19,604  55 

850,600  00 
33,596  70 

$61,500  00 
11,556  74 

$6,000  00 
5,006  38 

$1,304  28 
2,904  70 
9,000  00 

$13,500  00 

9,006  02 

600  00 

$21,557  64 
5,000  00 


$588,008  70 


98,854  55 


84,196  70 


73,056  74 


11,006  38 


13,208  98 


23,106  02 

21,557  64 

5,000  00 


$917,995  71 


Expenditures. 

$389,272  05 
163,680  25 

$552,952  30 

97,377  40 

85,123  54 

69,146  63 

11,024  82 

11,891  21 

23,102  97 
$21,301  88       21,301  88 
930  64  930  64 


$79,185  90 
18,191  50 

$50,010  08 
35,113  46 

$58,364  20 
10,782  43 

$6,836  90 
4,187  92 

$1,250  93 
1,667  44 
8,972  84 

$13,483  42 

8,917  63 

701  92 

$872,851  39 
45,144  32 


$917,995  71 


Requested 
Apportionment  for 
New  Fiscal  Year. 

$381,104  00 
211,000  00 

$592,104  00 


98,700  00 


$79,200  00 
19,500  00 

$54,995  00 
36,000  00 

$61,660  00 
13,000  00 

$8,000  00 
6,000  00 

$1,200  00 
2,000  00 
10,000  00 

$14,500  00 

10,300  00 

600  00 

825,000  00 
5,000  00 


90,995  00 


74,660  00 


14,000  00 


13,200  00 


25,400  00 
25,000  00 
5,000  00 


$939,059  00 


Cash  Statement. 


Balance  December  1,  1924     . 

Receipts. 
College    receipts    from    students 
others 

Tuition  . 

Laboratory  fees 

Rent 
Department  Sales 

Products 

Miscellaneous 
Experiment  Station 

Cranberry  receipts 

Chemical  receipts 

Miscellaneous 
Extension  Service     . 

Correspondence    . 

Miscellaneous 
Short  Courses  . 

Students'  fees 

Winter  School 

Miscellaneous 
Market  Garden  Field  Station 

Produce 
Feed  Law  . 
Fertilizer  Law  . 
Milk  Testing  Law 


Other  Funds. 

$37,385  22 


and 


State  Funds. 


Totals. 
$37,385  22 


28,683  08 


$5,740  00 

5,776  16 

17,166  92 

76,357  01 

68,718  04 

7,638  97 

13,613  75 

2,241  67 

301  22 

11,070  86 

967  95 

737  90 

230  05 

3,942  08 

3,732  08 

210  00 

658  68 

658  68 

18,240  84 

18,240  84 

15,543  47 

15,543  47 

885  16 

885  16 

28 
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Other  Funds. 

State  Funds 

.      Totals. 

Poultry  Disease  Law 

. 

$5,902  52 

$5,902  52 

Treasurer  of  the  Commonwealth  . 

697,060  46 

Maintenance         .... 

- 

689,529  67 

Special  appropriations 

. 

2,092  48 

Endowment  . 

13,313  32 

Department  of  Education 

2,124  99 

Federal  Government 

121,868  08 

Land  Grant  of  1862     . 

'.         7,300  00 

Hatch  Fund  of  1887    . 

15,000  00 

Morrill  Fund  of  1890  . 

16,666  67  • 

Adams  Fund  of  1906  . 

15,000  00 

Nelson  Fund  of  1907  . 

16,666  66 

Smith  Lever  Fund  of  1914 

31,234  75 

Short  Courses,  Federal  Project 

10,000  00 

Purnell  Fund  of  1925  . 

10,000  00 

Bills  paid  by  State  Treasurer 

- 

228,717  72 
1,085,134  41  $ 

228,717  72 

$164,691  61  $ 

1,249,826  02 

Payments. 

College  expense        .... 

$598,861  44 

Personal  service    .... 

145,909  14 

$389,272  05 

Maintenance         .... 

- 

163,680  25 

Experiment  Station 

133,229  26 

Personal  service    .... 

32,856  43 

79,185  90 

Maintenance         .... 

2,995  43 

18,191  50 

Extension  Service    .... 

• 

117,534  94 

Personal  Service  .... 

30,435  16 

50,010  08 

Maintenance         .... 

1,976  24 

35,113  46 

Short  Courses 

79,643  70 

Personal  service    .... 

5,172  86 

58,364  20 

Maintenance         .... 

5,324  21 

10,782  43 

Market  Garden  Field  Station 

11,024  82 

Personal  service 

- 

6,836  90 

Maintenance 

- 

4,187  92 

Trustees  Travel 

- 

1,250  93 

1,250  93 

Printing  Reports 

- 

1,667  44 

1,667  44 

Replacements 

- 

21,301  88 

21,301  88 

Commercial  feedstuffs     .        .        .        . 

- 

8,972  84 

8,972  84 

Fertilizer  Law 

- 

13,483  42 

13,483  42 

Milk  Testing  Law 

- 

701  92 

701  92 

Poultry  Disease  Law       .        .        .        . 

- 

8,917  63 

8,917  63 

Special  appropriations     .        .        .        . 

- 

- 

43,826  86 

1923  Chemistry  Laboratory 

- 

5,614  22 

1924  Roads  and  Walks       . 

- 

260  83 

1924  Rural  Engineering 

- 

2,821  70 

1924  Emergency  needs 

- 

5,000  00 

1924  Market  Garden  Field  Station  . 

- 

23,004  31 

1925  Roads  and  Walks       . 

- 

1,000  00 

1925  Fencing  Fruit  Plantation 

- 

3,000  00 

1925  Emergency  needs 

- 

930  64 

1925  Livestock  replacement 

- 

2,195  16 

Income 

- 

164,794  54 

164,794  54 

Refunds  to  State  Treasurer    . 

- 

4,592  26 

4,592  26 

Balance 

40,022  14 
$164,691  61  $] 

- 

40,022  14 

,085,134  41  $1,249,826  02 

P.D.  31. 
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Budget  Appropriation  for  Current  Expenses  for  Year  ending  Nov. 

30,  1925. 


ersonal  services: 

Appropriation. 

Current  Year. 

Balances. 

Administration       .... 

$35,300  00 

$33,173  75 

$2,126  25 

Instruction 

200,000  00 

193,015  01 

6,984  99 

Maintenance  . 

129,015  00 

- 

-16,703  42 

Departmental 

- 

73,454  16 

- 

Farm    . 

- 

30,910  90 

- 

Operating    . 

- 

41,353  36 

- 

Repairs  Ordinary 

- 

17,364  87  - 

-17,364  87 

Replacements 

- 

4,509  60 

-4,509  60 

Experiment  Station 

79,250  00 

79,185  90 

64  10 

Fertilizer  Control  Law 

- 

10,247  60    - 

-10,247  60 

Poultry  Disease  Law 

- 

6,876  13 

-6.876  13 

Milk  Testing  Inspection  Law 

- 

360  00 

-360  00 

Commercial  Feedstuffs 

- 

7,211  87 

-7,211  87 

Extension  Service  .... 

50,600  00 

50,010  08 

589  92 

Market  Garden  Field  Station 

6,000  00 

6,836  90 

-836  90 

Short  Courses         .... 

61,500  00 

58,364  20 

3,135  80 

Total  Personal  Services 

$561,665  00 

$612,874  33  - 

$51,209  33 

Travel 

Office  and  other  Expenses    . 

1 

$42,962  53  { 

$5,427  43  1 
30,359  86  / 

$7,175  24 

Teaching  and  Laboratory  Supplies 
Minor  Equipment 

j 

56,533  34  | 

43,749  73  \ 
7,146  45  J 

5,637  16 

Experiment  Station: 

Supplies  and  Equipment  . 

15,575  31 

14,817  25 

758  06 

Travel          .        . 

Office  Expenses  .... 

} 

4,029  24  1 

2,274  78  1 
1,099  47  j 

654  99 

Extension  Services: 

Supplies  and  Equipment  . 
Travel 

} 

33,596  70  1 

17,165  02  \ 
17,948  44  J 

-1,516  76 

Market  Garden  Field  Station 

5,006  38 

4,187  92 

818  46 

Short  Courses: 

Travel 

Office  and  other  Expenses 

} 

11,556  74/ 

1,436  22  1 
9,346  21  / 

774  31 

Heat,  Light  and  Power 

79,109  55 

49,624  52 

29.485  03 

Farm 

20,030  36 

14,318  80 

5,711  56 

Repairs  Ordinary   .... 

25,057  92 

13,053  46 

12,004  46 

Replacements         .... 

21,557  64 

16,792  28 

4,765  36 

Fertilizer  Control  Law: 

Travel 

Office  and  other  Expenses 

} 

13,500  00  1 

987  47  1 
2,248  35  j 

10,264  18 

Poultry  Disease  Law: 

Travel 

Office  and  other  Expenses 

} 

9,006  02  1 

1,224  08  1 

817  42  / 

6,964  52 

Milk  Testing  Inspection  Law: 

Travel 

Office  and  other  Expenses 

} 

600  00  1 

325  06  \ 

16  86/ 

258  08 

Trustee's  Expenses 

1,304  28 

1,250  93 

53  35 

Printing  Reports    .... 

2,904  70 

1,667  44 

1,237  26 

Commercial  Feedstuffs : 

Travel 

Office  and  other  Expenses 

}_ 

9,000  00  1 

663  73  1 
1,097  24  j 

7,239  03 

Total 

912,995  71 

$871,920  75 

$41,074  96 

30 

College  Dept. : 

Dean's  Office  . 

Executive  Order 

President's  Office 

Registrar's  Office 

Treasurer's  Office 

Agricultural  Economics 

Agricultural  Education 

Agronomy 

Animal  Husbandry 

Beekeeping 

Botany     .... 

Chemistry 

Dairying 

Economics  and  Sociology 

Entomology    . 

Farm        .... 

Farm  Management 

Floriculture     . 

Forestry  .... 

Freshman  Agriculture  . 

General  Agriculture 

General  Expense    . 

General  Horticulture     . 

Graduate  School    . 

Grounds  .... 

Horticultural  Mfg. 

Hospital  .... 

Landscape  Gardening    . 

Language  and  Literature 

Library    .... 

Mathematics  . 

Microbiology  . 

Mihtary  Science     . 

Mount  Toby  . 

Physical  Education 

Physics    .... 

Operating  and  Maintenance 

Pomology 

Poultry    . 

Rural  Engineering 

Rural  Home  Life   . 

Rural  Sociology 

Vegetable  Gardening 

Veterinary 

Women's  Dormitory 

Zoology  and  Geology 

Salary  Surplus 

Replacement  President's  Order 

Replacement  Unapportioned 

Total  College  Expenses  . 


Appropriation. 

$3,945  00 

11,430  21 

18,405  63 

3,151  49 

19,199  19 

9,315  10 

6,052  50 

6,327  84 

2,246  31 

2,670  00 

11,485  89 

19,204  43 

39,438  00 

2,772  99 

9,177  00 

40,303  86 

5,561  35 

11,528  90 

2,781  42 

300  00 

5,566  37 

190  95 

17,408  89 

200  00 

10,376  20 

7,482  75 

4,021  22 

7,144  28 

21,943  37 

16,258  62 

9,695  00 

10,578  39 

2,927  40 

3,500  00 

12,270  00 

5,170  00 

157,356  75 

11,362  75 

25,462  69 

5,069  34 

11,008  38 

192  58 

6,865  00 

8,923  83 

3,515  00 

4,020  00 

9,111  24 

-57  79 

2  80 


Current  Year. 
$3,900  65 
8,537  04 

18.740  06 
3,126  25 

18,976  05 

9,346  01 

5,947  93 

6,297  87 

2,208  97 

2,673  36 

11,511  84 

19,398  15 

37,898  04 

2,691  59 

9,115  74 

46,487  23 

5,575  11 

11,400  98 

2,669  15 

155  82 

5,587  54 

2,470  30 

16.741  61 
130  41 

10,370  35 

7.097  36 

4.098  57 
7,118  30 

21,767  20 

16,522  84 
9,667  17 

10,411  64 
2,783  02 
2,074  26 

12,329  45 

5,323  73 

129,447  83 

11,730  92 

24,583  76 
5,062  09 

11,316  88 
92  58 
6,804  16 
9,000  67 
4,201  57 
4,033  35 


P.D.  31. 

Balances. 

$44  35 

2,893  17 

-334  43 

25  24 

223  14 

-30  91 

104  57 

29  97 

37  34 

-3  36 

-25  95 

-193  72 

1,539  96 

81  40 

61  26 

-6,183  37 

-13  76 

127  92 

112  27 

144  18 

-21  17 

-2,279  35 

667  28 

69  59 

5  85 

385  39 

-77  35 

25  98 

176  17 

-264  22 

27  83 

166  75 

144  38 

1,425  74 

-59  45 

-153  73 

27,908  92 

-368  17 

878  93 

7  25 

-308  50 

100  00 

60  84 

-76  84 

-686  57 

-13  35 

9,111  24 

-57  79 

2  80 


2,863  12  $567,425  40  $35,437  72 


P.D.  31. 
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Exper.  Station  Dept. : 

Appropriation. 

Current  Year. 

Balances. 

Administration       .... 

$9,552  69 

$9,031  75 

$520  94 

Agricultural  Economics 

2,615  78 

2,600  52 

15  26 

Agronomy 

5,643  02 

5,654  47 

-11  45 

Botany 

12,228  36 

11,791  17 

437  19 

Chemistry 

14,445  29 

14,428  44 

16  85 

Cranberry 

9,520  80 

9,570  92 

-50  12 

Entomology 

6,606  43 

6,523  73 

82  70 

Farm  Management 

250  00 

327  91 

-77  91 

Freight  and  Express 

300  00 

413  60 

-113  60 

Library    

775  00 

716  37 

58  63 

Market  Garden  Field  Station 

2,688  33 

2,688  33 

- 

Meteorology 

1,100  00 

1,068  84 

31  16 

Microbiology  .        .        .        .        . 

2,318  89 

2,306  45 

12  44 

Pomology 

6,919  16 

6,676  47 

242  69 

Poultry    .        .        .... 

9,986  22 

10,169  86 

-183  64 

Rural  Engineering 

200  00 

83  07 

116  93 

Station  Service       .... 

14,897  63 

13,770  56 

1,127  07 

Veterinary  Science 

3,383  33 

3,342  37 

40  96 

Fertilizer  Control  Law 

13,500  00 

13,483  42 

16  58 

Poultry  Disease  Law     . 

9,006  02 

8,917  63 

88  39 

Milk  Testing  Inspection  Law 

600  00 

701  92 

-101  92 

Commercial  Feedstuffs 

9,400  74 

9,373  58 

27  16 

Salary  Surplus        .... 

-788  95 

- 

-788  95 

Replacement  surplus     . 

-188  17 

- 

-188  17 

Total  Experiment  Station 

$134,960  57 

$133,641  38 

$1,319  19 

Exten.  Service  Dept. : 

Administration       .        . 

$17,679  15 

$18,141  46 

-$462  31 

Animal  Husbandry 

2,102  00 

1,657  49 

444  51 

Animal  Pathology 

- 

221  87 

-221  87 

Clothing 

2,982  00 

2,949  98 

32  02 

Co-op.  Marketing 

4,418  73 

4,533  87 

-115  14 

Correspondence  Courses 

3,511  84 

2,436  07 

1,075  77 

County  Agents       .        .        . 

2,816  26 

2,748  04 

68  22 

Crop  Protection     .... 

100  00 

- 

100  00 

Dairying          ..... 

1,500  00 

1,571  37  " 

-71  37 

Exhibits 

2,057  50 

1,860  63 

196  87 

Extension  Courses  at  College 

3,342  95 

4,684  64 

-1,341  69 

Extension  Schools 

1,503  58 

915  98 

587  60 

Farm  Management 

2,185  50 

1,860  24 

325  26 

Forestry 

- 

- 

- 

Gardening 

1,934  00 

2,179  05 

-245  05 

Home  Demonstration    . 

3,758  42 

3,729  57 

28  85 

Horticultural  Mfg. 

3,414  00 

3,806  64 

-392  64 

Household  Management 

550  00 

1,284  39 

-734  39 

Junior  Extension    .... 

11,321  81 

12,639  52 

-1,317  71 

Landscape  Gardening    . 

100  00 

172  05 

-72  05 

Lectures 

400  00 

155  53 

244  47 

Library  Extension         .        . 

250  00 

45  75 

204  25 

Nutrition 

3,069  83 

3,099  14 

-29  31 

Pomology 

2,722  00 

2,936  75 

-214  75 

Poultry  Husbandry 

3,396  55 

3,467  60 

-71  05 

Printing 

8,376  84 

7,630  40 

746  44 

Rural  Engineering 

100  00 

113  88 

-13  88 

Soils  and  Crops      .... 

2,289  31 

2,282  74 

6  57 

Salary  Surplus        .... 

315  54 

- 

315  54 

Replacement  Surplus    . 

2  11 

- 

2  11 

Total  Extension  Service    . 


),199  92       $87,124  65       -$924  73 
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Miscellaneous: 

P.D.  31. 

Short  Courses: 

Appropriation. 

Current  Year. 

Balances. 

Agricultural  Economics 

$585  00 

$560  08 

$24  92 

Agronomy   . 

4,575  26 

4,527  61 

47  65 

Animal  Husbandry    . 

.       .          3,460  00 

3,445  16 

14  84 

Dairying 

7,395  00 

7,393  43 

1  57 

Entomology 

100  00 

107  76 

-7  76 

Farm  Management    . 

1,430  00 

1,411  83 

18  17 

Floriculture     . 

2,972  82 

2,958  53 

14  29 

Forestry  .... 

25  00 

- 

25  00 

General  Horticulture 

3,583  45 

3,487  61 

95  84 

Home  Economics 

1,360  00 

1,418  08 

-58  08 

Horticultural  Mfg.     . 

500  61 

578  33 

-77  72 

Library 

.       .             100  00 

48  69 

51  31 

Microbiology 

.       .              50  00 

47  68 

2  32 

Office    .... 

.       .        23,300  64 

23,056  06 

244  58 

Physical  Education    . 

.       .          1,895  00 

1,890  81 

4  19 

Pomology    . 

.       .       .         8,134  23 

7,823  35 

310  88 

Poultry 

2,475  00 

2,475  00 

- 

Rural  Engineering     . 

5,941  76 

5,935  39 

6  37 

Treasurer's  Office 

150  00 

156  94 

-6  94 

Vegetable  Gardening 

1,981  51 

1,964  23 

17  28 

Salary  Surplus    . 

3,241  46 

— 

3,241  46 

Total  Short  Courses 

.      $73,256  74 

$69,286  57 

$3,970  17 

Market-Garden  Field  Station 

.      $11,506  38 

$11,524  38 

-$18  00 

Trustees  Expenses     . 

.      . .          1,304  28 

1,250  93 

53  35 

Printing  Reports 

2,904  70 

1,667  44 

1,237  26 

Total  Miscellaneous 

.    $912,995  71 
special  Appropriations. 

$871,920  75 

Expenditure 

$41,074  96 

Appropriation. 

to  Date. 

Balances. 

1922  Chemistry  Laboratory 

.        .        $5,614  22 

$5,614  22 

1924  Roads  and  Walks    . 

260  83 

260  83 

1924  Rural  Engineering   . 

2,821  70 

2,821  70 

1924  Emergency  Needs    . 

5,000  00 

5,000  00 

1924  Market-Garden  Field  St£ 

ition        .        23,004  36 

23,004  31 

$0  05 

1925  Roads  and  Walks    . 

1,000  00 

1,000  00 

1925  Fencing  Fruit  Plantation 

3,000  00 

3.000  00 

1925  Emergency  Fund     . 

5,000  00 

930  64 

4,069  36 

1925  Livestock  Replacement 

.       .         4,000  00 
Dns  .       .      $49,701  11 

2,195  16 

1,804  84 

Total  Special  Appropriatic 

$43,826  86 

$5,874  25 

P.D.  31. 


College  Buildings  (Estimated  Value,  1925). 
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Repairs 

Inventory  at 
Beginning 
of  Year. 

Per  Cent 

Value  at 
Beginning 

and 
Improve- 

Total Value 
at  Close 

deducted. 

of  Year  less 

ments 

of  Fiscal 

Deterioration . 

during 

Year. 

$1,267  68 

Year. 

Adams  Hall 

$123,792  64 

2 

$121,316  79 

$122,584  47 

Apiary 

2,856  19 

2 

2,799  07 

57  11 

2,856  18 

Cashier's  House    . 

2,285  16 

5 

2,170  90 

157  52 

2,328  42 

Chemistry  Store  House 

48  56 

2 

47  59 

47  59 

Clark  Hall  . 

59,166  37 

2 

57,983  04 

929  91 

58,912  95 

Cold  Storage  Laboratory 

9,970  80 

2 

9,771  38 

15  39 

9,786  77 

Dairy  Barn  and  Storage 

28,930  43 

3 

28,062  52 

906  20 

28,968  72 

Draper  Hall 

73,431  50 

3 

71,228  55 

2,926  24 

74,154  79 

Drill  Hall  and  Gun  Shed 

8,955  89 

5 

8,508  10 

229  31 

8,737  41 

Durfee  Glass  House,  old 

6,957  56 

5 

6,609  68 

135  56 

6,745  24 

Durfee  Glass  House,  new 

9,790  89 

5 

9,301  35 

398  70 

9,700  05 

Farm  Blacksmith  Shop 

405  59 

3 

393  42 

393  42 

Farm  Bungalow  No.  1 

2,444  80 

3 

2,371  46 

67  88 

2,439  34 

Farm  Bungalow  No.  2  . 

4,265  16 

3 

4,137  21 

84  65 

4,221  86 

Farm  Bungalow  No.  3  . 

4,207  93 

3 

4,081  69 

09 

4,081  78 

Farm  House  No.  1 

3,276  90 

3 

3,178  59 

29  76 

3,208  35 

Farm  Bull  Pens  and  Fence 

4,370  71 

5 

4,152  17 

19  68 

4,171  85 

Fernald  Hall 

69,132  51 

2 

67,749  86 

500  78 

68,250  64 

Flint  Laboratory 

71,045  79 

2 

69,624  87 

448  99 

70,073  86 

French  Hall 

45,559  66 

2 

44,648  47 

708  83 

45,357  30 

Goessmann  Laboratory 

288,299  00 

2 

282,533  02 

1,060  54 

283,593  56 

Grinnell  Arena 

8,546  68 

2 

8,375  75 

19  68 

8,395  43 

Ground  Tool  Shed 

180  09 

5 

171  09 

171  09 

Harlow  House 

2,001  84 

5 

1,901  75 

19  84 

1,921  59 

Horse  Barn 

4,510  52 

3 

4,375  20 

90  59 

4,465  79 

Head  of  Division  of  Horticul- 

ture 

3,086  15 

5 

2,931  84 

21  02 

2,952  86 

Horticultural  Barn 

3,744  68 

3 

3,632  34 

150  44 

3,782  78 

Horticultural  Garage     . 

1.488  04 

3 

1,443  40 

1,443  40 

Horticultural  Tool  Shed 

5,148  72 

3 

4,994  26 

8  34 

5,002  60 

Horticultural  Open  Shed 

423  59 

5 

401  41 

401  41 

Horticultural     Manufactures 

Shed 

3,107  81 

5 

2,952  42 

_ 

2,952  42 

Hospital 

15,801  64 

2 

15,485  61 

216  95 

15,702  56 

Jewett  House  and  Barn 

3,237  56 

5 

3,075  68 

10  48 

3,086  16 

Machinery  Barn  . 

3,241  93 

3 

3,144  67 

245  08 

3,389  75 

Market  Garden  Field  Station 

Greenhouse 

_ 

_ 

_ 

_ 

14,000  00 

Market  Garden  Field  Station 

Office      and     Laboratory 

Building  . 

_ 

_ 

_ 

8,000.00 

Market  Garden  Field  Station 

Farmhouse 

6,000  00 

5 

5,700  00 

_ 

5,700  00 

Market  Garden  Field  Statior 

Ice  House 

100  00 

5 

95  00 

_ 

95  00 

Market  Garden  Field  station 

Large  Cow  Barn 

9,000  00 

5 

8,550  00 

_ 

8,550  00 

Market  Garden  Field  Station 

Small  Stock  Barn 

2,000  00 

5 

1,900  00 

_ 

1,900  00 

Market  Garden  Field  station 

small  shed 

800  00 

5 

760  00 

_ 

760  00 

Mathematical  Building 

4,229  23 

5 

4,017  77 

786  65 

4,804  42 

Memorial  Hall 

100,268  16 

2 

98,262  80 

455  88 

98,718  68 

Microbiology  Building 

54,771  74 

2 

53,676  31 

776  42 

54,452  73 

Mihtary  storage   . 

183  77 

5 

174  58 

174  58 

Mount  Toby  House  and  Ban 

1              3,232  50 

5 

3,070  87 

55  33 

3,126  20 

North  Dormitory 

27,892  30 

2 

27,334  45 

1,661  65 

28,996  10 

Paige  Laboratory  and  Stable 

23,388  45 

2 

22,920  68 

222  42 

23,143  10 

Physics  Laboratory 

4,451  71 

5 

4,229  12 

409  68 

4,638  80 

Piggery 

2,717  83 

3 

2,636  30 

5  58 

2,641  88 

Poultry  departments: 

No.    1,          Demonstration 

Building 

2,003  74 

2 

1,963  67 

4  86 

1,968  53 

No.    2.  OU  House      . 

136  52 

2 

133  79 

16  58 

150  37 

No.    3.  Brooder,  killing  anc 

fattening      labora- 

tory 

2,231  30 

2 

2,186  67 

17  49 

2,204  16 

No.    4.  Mechanics,  storage 

building  and  incu- 

bator cellar   . 

4,066  60 

2 

3,985  27 

10  62 

3,995  89 

No.    5.  Laying  house 

1,715  27 

2 

1,680  96 

1,680  96 

No.    6.  Manure  shed 

135  40 

2 

132  69 

_ 

132  69 

No.    7.  Small  Henhouse     . 

42  13 

2 

41  29 

_ 

41  29 

No.    8.  Breeding  House      . 

1,434  31 

2 

1,405  62 

_ 

1,405  62 

No.    9.  E  xper  imen  t  a  1 

Breeding  House 

619  55 

2 

607  16 

_ 

607  16 

No.  10.  Duck  House 

87  49 

2 

85  74 

_ 

85  74 

No.  11.  Unit  house  for  200 

hens 

439  25 

2 

430  46 

_ 

430  46 

No.  12.  Unit  house  for  100 

hens 

400  70 

2 

392  69 

- 

392  69 
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Repairs 

Value  at 

and 

Total  Value 

Inventory  at 

Per  Cent 

Beginning 

Improve- 

at Close 

Beginning 

deducted. 

of  Year  less 

ments 

of  Fiscal 

of  Year. 

Deterioration. 

during 

Year. 

Year. 

Power     Plant     and     storage 

buildings     including     Coal 

Pocket      .... 

$48,902  02 

2 

$47,923  98 

$384  44 

$48,308  42 

President's  House 

13,559  15 

3 

13,1.52  38 

439  46 

13,591  84 

Rural  Engineering  Building   . 

14,760  92 

2 

14,465  70 

35  80 

14,501   50 

Sheep  Barn 

1,523  68 

3 

1,477  97 

11  57 

1,489  54 

South  Dormitory 

41,567  16 

2 

40,735  82 

1,491  44 

42,227  26 

Stockbridge  Hall 

159,626  96 

2 

156,434  42 

1,198  52 

157,632  94 

Agronomy  Greenhouse  and 

storage 

4,702  24 

2 

4,608  20 

54  23 

4,662  43 

Stockbridge  House 

2,152  29 

5 

2,044  68 

10  78 

2,055  46 

Stone  Chapel 

29,287  12 

2 

28,701  38 

206  36 

28,907  74 

Turbine  House 

17,351  96 

2 

17,004  92 

9  00 

17,013  92 

Vegetable  Plant  House 

5,261  26 

5 

4,998  20 

21  49 

5,019  69 

Waiting  Station    . 

539  45 

2 

528  66 

5  38 

634  04 

WUderHall 

32,018  80 

2 

31,378  42 

101  72 

31,480  14 

Young  stock  Barns 

6,396  65 

3 

6,204  75 

71  45 

6,276  20 

Totals  .... 

$1,503,710  90 

- 

$1,469,588  52 

$19,192  04 

$1,511,314  60 

ExpERiiviENT  Station  Buildings  (Estimated 

Value). 

Cost  at 

Repairs 

and 
Improve- 
ments 
during 
Year. 

Inventory  at 
Beginning 
of  Year. 

Per  Cent 
deducted. 

Beginning 

of  Year  less 

Per  Cent 

Total  Value 
at  Close 
of  Year. 

Deterioration. 

Agricultural  laboratory 

$14,119  92 

2 

$13,837  52 

$226  65 

$14,064  17 

Agricultural  barn 

4,893  88 

3 

4,747  06 

104  66 

4,851  72 

Agricultural  farmhouse 

1,888  20 

3 

1,831  55 

20  21 

1,851  76 

Agricultural  glasshouse 

1,087  09 

5 

1,032  74 

18  59 

1,051   33 

Brooks  house 

2,895  75 

5 

2,750  96 

21  63 

2,772  59 

Brooks  barn  and  sheds 

1,353  75 

5 

1,286  06 

2  63 

1,288  69 

Brooks  tobacco  barn 

3,000  00 

5 

2,850  00 

— 

2,850  00 

Cranberry  buildings 

2,640  88 

5 

2,508  84 

— 

2,508  84 

Entomological  glasshouses 

555  76 

5 

527  97 

— 

527  97 

Plant  and  Animal  Chemistry 

laboratory 

26,848  75 

2 

26,311  77 

455  48 

26,767  25 

Plant  and  Animal  Chemistry 

barns         .... 

5,934  66 

3 

5,756  62 

386  44 

6,143  06 

Plant  and  Animal  dairy 

1,757  98 

3 

1,705  24 

- 

1,705  24 

Six  Poultry  houses 

688  75 

2 

674  97 

- 

674  97 

Tillson  house 

948  83 

5 

901  39 

151  08 

1,052  47 

Tillson  barn 

1,043  60 

5 

991  42 

— 

991  42 

Tillson    poultry    houses    (4), 

Nos.  2,  3,  4,  5  . 

2,894  96 

2 

2,837  06 

— 

2,837  06 

Tillson  incubator  cellar  No.  1 

706  18 

2 

692  06 

— 

692  06 

Tillson  summer  sheds  (3)  No.  6 

440  12 

5 

418  11 

_ 

418  11 

Tillson  pullet  brooder  No.  7  . 

1,121  92 

5 

1,065  82 

— 

1,065  82 

Tillson  hen  brooder  No.  8 

1,168  47 

5 

1,110  05 

2  93 

1,112  98 

$75,989  45 

$73,837  21 

$1,390  30 

$75,227  51 

College  Equipment  (Estimated  Value). 


Administrative  division 
Dean's  Office    . 
President's  Office 
Registrar's  Office 
Treasurer's  Office     . 

Agricultural  division: 
Agronomy 
Animal  Husbandry- 
Dairy 
Farm 

Farm  Livestock 
Farm  Management 
General  Agriculture 
Poultry 
Rural  Engineering 


$1,258  50 
2,703  00 
1,119  87 
5,650  60 

8,864  50 

1,095  81 

25,440  97 

23,601  95 

40,243  00 

1,080  58 

2,243  47 

9,260  96 

10,102  46 
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Domestic  Science 
Dining  Hall  . 
Extension 
General  Science: 
Apiary 
Botanical  . 
Chemistry 
Entomology 
Mathematics     . 
Microbiology    . 
Physics 
Veterinary 
Zoology  and  Geology 
Graduate  School  . 
Horticultural  division 
Floriculture 
Forestry     . 
General  Horticulture 
Grounds     . 

Horticultural  Manufactures 
Landscape  Gardening 
Market-Garden  Field  Station 
Mount  Toby  Reservation 
Pomology  .... 
Vegetable  Garden    . 
Hospital        .... 
Humanities  Division: 
Economics  and  Sociology 
Language  and  Literature 

Library 

Mihtary         .... 
Operating  and  Maintenance 
College  Supply 
Fire  Apparatus 
General  Maintenance: 

Office 

Carpentry  and  Masonry  Supplies 
Carpentry  and  Masonry  Tools 
Electrical  Supphes 
Electrical  Tools    .... 
Electrical  Commencement  Supplies 
Heating  and  Plumbing  Supplies 
Heating  and  Plumbing  Tools 
Painting  Supplies 
Painting  Tools 
Steam  Main 
Lighting  Lines 
Janitor's  Supplies 
Sewer  Line    . 
Water  Mains 
Power  Plant: 

General  Equipment 
Tools      . 
Supplies 
Fuel    .       .       . 
Physical  Education 
Rural  Social  Science: 
Agricultural  Economics 
Agricultural  Education 
Rural  Sociology 
Short  Course    . 


35 

$4,210  84 

42,470  82 

15,655  37 

2,360  61 

26,074  36 

30,694  21 

6,256  38 

2,321  40 

7,051  50 

8,834  36 

13,815  01 

17,660  80 

166  25 

32,680  63 

1,200  49 

8,489  50 

2,864  32 

5,563  35 

6,745  92 

3,727  06 

553  96 

7,319  30 

4,010  30 

948  05 

45  50 

740  00 

144,408  05 

1,987  73 

931  34 

1,640  00 

777  70 

4,240  90 

5,273  07 

2,759  79 

237  89 

619  75 

8,291  23 

2,569  82 

1,336  25 

295  88 

5,089  57 

9,817  22 

1,364  61 

13,480  77 

13,439  24 

97,473  38 

296  80 

234  30 

2,883  65 

1,823  74 

2,155  45 

1,746  96 

220  04 

3,033  95 

36  PD-  31. 

Textbooks S3,640  50 

Trophy  Room 733  20 

Women's  Dormitory 10,359  31 

Memorial  Hall 14,822  00 

Freshman  Agriculture 223  85 


Total 


Experiment  Station  Equipment  (Estimated  Value) 

Agronomy 

Apiary 

Agricultural  Economics  Department 

Agricultural  Laboratory 

Botany  . 

Cranberry  Station 

Director's  Office 

Entomological  laboratory 

Entomology  at  Market-Garden  Field  Station 

FertiHzer  and  Feed  Control 

P  and  A  Chemistry 

Meteorological  Observatory 

Microbiological  laboratory 

Pomology •        • 

Poultry  Department 

Treasurer's  Office 

Veterinary  


Inventory  —  Real  Estate. 


Land  {Estimated 
Angus  Land  . 
Allen  Place    . 
Baker  Place  . 
Ban^  Place  . 
Brooks  Farm 
Brown  Land 
Charmbury  Place 
Clark  Place  . 
College  Farm 
Cranberry  Land 
George  Cutler  Jr.,  Trustee 
Dickinson  Land    . 
Harlow  Farm  and  Orchard 
Hawley  and  Brown  Place 
Kellogg  Place 
Loomis  Place 
Louisa  Baker  Place 
Market-Garden  Field  Station 
Mount  Toby  demonstration  forest 
Newell  Farm 
Old  Creamery  Place 
Owen  Farm  . 
Pelham  Quarry 
Tillson  Farm 
Wostcott  Place     . 


Value). 


$743,333  90 

$382  43 

142  11 

515  70 

11,123  46 

8,634  15 

13,243  08 

4,939  00 

24,632  29 

258  57 

14,735  03 

18,098  68 

635  00 

4,088  80 

4,810  99 

5,931  80 

983  61 

2,527  75 

$115,682  45 

$800  00 

500  00 

2,500  00 

2,350  00 

11,000  00 

500  00 

450  00 

4,500  00 

37,000  00 

12,745  00 

2,700  00 

7,850  00 

3,284  63 

675  00 

3,368  45 

415  00 

5,000  00 

21,000  00 

30,000  00 

2,800  00 

1,000  00 

5,000  00 

500  00 

2,950  00 

2,250  00 

$161,138  08 
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Summary. 

Land $161,138  08 

College  buildings 1,511,314  60 

College  equipment 743,333  90 

Experiment  Station  buildings 75,227  51 

Experiment  Station  equipment 115,682  45 


Total 


College  estate  (area) 

Cranberry  Station,  Wareham  (area) 
Market-Garden  Field  Station,  Waltham  (area) 
Mount  Toby  demonstration  forest  (area) 

Rifle  range 

Pelham  quarry     .        .        .        . 

Total  acreage 


$2,606,696  54 

Acres. 

702.19 

23.67 

55.39 

755.27 

46.20 

.50 

1,583.22 


Dining  Hall  Statement  November  30,  1925. 

Balance  December  1,  1924 $9,911  07 

Total  Disbursements 127,017  04 

Outstanding  BiUs  November  30,  1925     ....         3,861  43 

Total  Collections 

Outstanding  Accounts: 

Board 

Special  Service 

Inventory  November  30,  1925 

Balance         . 


$123,786  55 

1,393  58 

336  58 

12,461  95 

2,810  88 


$140,789  54   $140,789  54 


BuRNHAM  Emergency  Fund. 


Two  bonds  American  Telephone  and  Telegraph  Company  4s  at 

$97 

Two  bonds  Power  Corporation  of  N.  Y.  63S  at  $104 

One  United  States  Liberty  Bond  4Js  $102  .... 

One  bond  Ohio  Service  Company  6s  $100  .... 


Unexpended  balance  December  1,  1924    . 

Disbursements  for  fiscal  year  ending  November  30,  1925 
Cash  on  hand  November  30,  1925 


Market 

Value  Dec. 

1,  1925. 

$1,940  00 

2,080  00 

510  00 

500  00 


Par  Value.         Income. 


$2,000  00 

2,000  00 

500  00 

500  00 


$5,030  00        $5,000  00 


$60  00 

130  00 

21  25 

30  00 


$261  25 
322  40 


$583  65 
331  25 


$252  40 


Library  Fund. 

Five  bonds  New  York  Central  &  Hudson  River  Railroad  Com- 
pany 4s  at  $94   ......... 

Five  bonds  Lake  Shore  and  Michigan  Southern  Railroad  Co.,  4s 
at  $98 

Two  shares  New  York  Central  Railroad  Stock  at  $128 

Amherst  Savings  Bank  deposit         ...... 


Winchester  store    .  .  .  . 

Disbursements  for  fiscal  year  ending  November  30,  1925 


$4,700  00        $5,000  00 


4,900  00 
256  00 
175  52 


5,000  00 
200  00 
175  52 


$10,031  52      $10,375  52 


$200  00 

200  00 
14  00 

7  77 

$421  77 
2  95 

$424  72 
424  72 
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Special  Funds. 
Endowed  Labor  Fund  {the  Gift  of  a  Friend  of  the  College). 


Two  bonds  American  Telephone  and  Telegraph  Company  4s  at 

TJolonds  Lake  Shore  &  Michigan  Southern  Railroad  Co!,  43  at 

On^e^bond  New  YoA  Central  Raihoad  Gold  debenture  4s 
One  bond  Ohio  Service  Company  6s  .  •  • 

Amherst  Savings  Bank  deposit  •  ■ 

One  bond  Indiana  Hydro  Electric  Co.  6s 

Unexpended  balance  December  1,  1924     . 

Disbursements  for  fiscal  year  ending  November  30,  1925 
Cash  on  hand  November  30,  1925      . 


Market 

Value  Dec. 

1,  1925  . 


Par  Value.         Income. 


$1,940  00        $2,000  00 


1,960  00 
1,280  00 
1,000  00 
1,143  39 
990  00 


2,000  00 
1,000  00 
1,000  00 
1,143  39 
1,000  00 


$80  00 

SO  00 
40  00 
60  00 
25  24 
60  00 


8,313  39   $8,143  39 


$345  24 
982  22 


$1,327  46 
1,201  25 

$126  21 


Whiting  Street  Scholarship  Fund. 


One  bond  New  York  Central  &  Hudson  Railroad  Gold  Debenture 

4s      ..•••■■■''  ' 

Amherst  Savings  Bank  deposit         .  ■  •  ■  ■ 

Unexpended  balance  Dec.  1,  1924 

Disbursements  for  fiscal  year  ending  November  30.  1925    . 
Cash  on  hand  November  30,  1925     .  .  .  • 

Hills  Fund. 

One  United  States  Liberty  Bond  4js  .  X„^  •  „^  a' 

One  bond  American  Telephone  and  Telegraph  Company  4s         . 
One  boSd  Nfw  York  Central  &  Hudson  River  Railroad  debenture 

One^ond  New  York  Central  RaUroad  debenture  4s      .  . 

Th?ee  bonds  Pacific  Telephone  and  Telegraph  Company  5s  at 

$101  .  •  .     •     ^        •  ^•-  A 

One  Penn.  Public  Service  Corporation  68  .  ■ 

Boston  &  Albany  Railroad  stock  3|  shares  at  $160 
Amherst  Savings  Bank  deposit  .  •  ■  • 

Electric  Securities  Company  bonds  1  9/50  bonds  at  $94 
One  bond  Great  Western  Light  &  Power  Company  5is 
One  bond  American  Gas  &  Electric  Co.  bs 
One  bond  Potomac  Edison  Company  bfs 

Unexpended  balance  December  1 .  1924  . 
Great  Western  Light  and  Power  Co.  bs  . 
Earnings  from  exchange  of  bonds     .  .  •  • 

Disbursements  for  fiscal  year  ending  November  30,  1925 
Cash  on  hand  November  30,  1925      . 


$940  00 
771  64 

$1,000  00 
771  64 

$40  00 
21  69 

$1,711  64 

$1,771  64 

$61  69 
660  29 

- 

- 

$721  98 
500  00 

$1,020  00 

!  $1,000  00 

970  00 

1,000  00 

940  00 

1,000  00 

1,280  00 

1,000  00 

3,030  00 

3,000  00 

1,000  00 

1,000  00 

580  00 

362  00 

2,572  75 

2,572  75 

1,109  20 

1,180  00 

1,000  00 

1,000  00 

980  00 

1,000  00 

1,030  00 

1,000  00 

$221  98 


$42  50 
40  00 

40  00 
40  00 

150  00 
60  00 
31  68 
50  16 
59  00 


$15,511  95     $15,114  75 


$578  34 

2,618  88 

120  00 

27  50 

$3,344 

2,885 

72 
56 

Mary  EoUnson  Fund. 


Amherst  Savings  Bank  deposit         .  .  • 

Boston  &  Albany  R.R.  Stock  3/8  share  at  $160 
Electric  Securities  Co.  41/50  bond  at  $J4 

Unexpended  balance  December  1,  1924    . 
Cash  on  hand  November  30,  1925      . 


$142  00 

60  00 

770  SO 


$142  00 

38  00 

820  00 


$972  80       $1,000  00 


Grinnell  Prize  Fund. 


Ten  shares  New  York  Central  stock  at  $128 
Unexpended  balance  December  1,  1924     . 

Disbursements  for  Prizes 

Cash  on  hand  November  30,  1925      . 


$1,280  00        $1,000  00 


$1,280  00        $1,000  00 
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Gassett  Scholarship. 

Market 
Value  Dec.      Par  Value.         Income. 
1,  1925. 
One  bond  New  York  Central  &  Hudson  River  Railroad  deben- 
ture 4s       $940  00        $1,000  00  $40  00 

Amherst  Savings  Bank  deposit  ......  511  64  511  64  9  85 


,511   64  $49  85 

Unexpended  balance  December  1,  1924     .....  -  -  506  74 


$556  59 
Disbursements  for  fiscal  year  ending  November  30,  1925    .  .  -  -  500  00 


$940  00 
511  64 

$1,451 

64 

- 

Cash  on  hand  November  30,  1925 -  -  $56  59 

Massachusetts  Agricultural  College  (Investment). 

One  share  New  York  Central  Railroad  stock  $128 
Unexpended  balance  December  1,  1924     . 

Cash  on  hand  November  30,  1925      .... 

Danforth  Keyes  Bangs  Fund 

Two  bonds  Pacific  Telephone  and  Telegraph  Company  5s  at  $101 
Two  bonds  Union  Electric  Light  &  Power  Company  5s  at  $100 
Two  bonds  American  Telephone  and  Telegraph  Company  4s  at 

$97 

One  bond  Indiana  Hydro-Electric  Power  Company  6s 

Interest  from  Student  Loans  ....... 

Unexpended  balance  December  1,  1924     .  ,  .  .  . 

Oklahoma  Gas  &  Electric  Co.  ...... 

Earnings  from  exchange  of  bonds     ...... 


$1,280  00 

$100  00 

$7  00 
126  14 

$1,280  00 

$100  00 

$133  14 

'und. 

$2,020  00 
2,000  00 

$2,000  00 
2,000  00 

$100  00 
100  00 

1,940  00 
990  00 

2,000  00 
1.000  00 

80  00 

30  00 

130  60 

$6,950  00 

$7,000  00 

$440  60 

2,219  34 

30  00 

23  93 

Alvord  Dairy  Scholarship  Fund. 


One  United  States  Liberty  Bond  4is 
One  bond  Southern  Illinois  Light  &  Power  Company  7s 
Two  bonds  Great  Western  Power  Company  5jS  at  $100 
Amherst  Savings  Bank  deposit         .... 


Unexpended  balance  December  1,  1924 
Great  Western  Power  Company  6s 
Earnings  from  exchange  of  bonds     . 


2,713  87 


- 

- 

$1,739  62 

$1,010  00 

$1,000  00 

$50  00 
91  34 

$1,010  00 

$1,000  00 

$141  34 
23  98 

Total  loans  made  to  students  during  fiscal  year,  $3,933.75   . 

Cash  received  on  account  of  student  loans,  $2,959.50   ...  -  -  — 

Excess  of  loans  made  over  accounts  paid  by  students  .  .  -  -  974  25 

Cash  on  hand  November  30,  1925      ..... 

John  C.  Cutter  Fund. 

One  bond  Pacific  Telephone  and  Telegraph  Company  5s 
Unexpended  balance  December  1,  1924     ..... 

Disbursements  for  fiscal  year  ending  November  30,  1925 

Cash  on  hand  November  30,  1925      .....  -  -  $117  36 

William  R.  Sessions  Fund. 

Five  shares  New  York  Central  Railroad  stock  at  $128 
Three  United  States  Liberty  bonds,  two  at  $1,000;    one  at  $ 

4is  at  $102 

One  bond  Adirondack  Light  &  Power  Company  6s 
One  bond  Southern  Illinois  Light  &  Power  Company  6s 

Unexpended  balance  December  1,  1924     .... 

Disbursements  for  fiscal  year  ending  November  30,  1925 

Cash  on  hand  November  30,  1925      .....  -  -  $71  41 


$640  00 

2,550  00 
1,040  00 
1,020  00 

$500  00 

2,500  00 
1,000  00 
1,000  00 

$26  25 

106  25 
60  00 
60  00 

$5,250  00 

$5,000  00 

$252  50 
158  84 

- 

- 

$411  34 
339  93 

Disbursement  for  fiscal  year  ending  November  30,  1925 

Cash  on  hand  November  30,  1925      .....  -  -  $214  36 


$1,020  00 
1,030  00 
2,000  00 
1,000  00 

$1,000  00 
1,000  00 
2,000  00 
1,000  00 

$42  50 
70  00 

18  75 

$5,050  00 

$5,000  00 

$131  25 

1,095  11 

120  00 

20  00 

- 

- 

$1,366  36 
1,152  00 

40 


J.  D.  W.  French  Fund. 
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Two  bonds  Southern  Illinois  Light  &  Power  Company  6s  at  $102 
Two  bonds  Great  Western  Light  &  Power  Company  54s  at  $100  . 
Four  bonds  Penn.  Public  Service  corporation,  two  6§s  at  $103, 

two  6s  at  SlOO 

Two  bonds  Ohio  Service  Company  6s  at  $100  .... 
Amherst  Savings  Bank  ........ 


Unexpended  balance  December  1,  1924     . 
Great  Western  Light  &  Power  Company  6s 
Earnings  from  exchange  of  bonds 


Disbursements  for  fiscal  year  ending  November  30,  1925 
Cash  on  hand  November  30,  1925 


Market 
Value  Dec. 
1,  1925. 
$2,040  00 
2,000  00 

4,060  00 

2,000  00 

500  00 

Par  Value. 

$2,000  00 
2,000  00 

4,000  00 

2,000  00 

500  00 

Income. 
$120  00 

250  00 

120  00 

9  38 

$10,600  00 

$10,500  00 

$499  38 

926  12 

120  00 

20  00 

- 

- 

$1,565  50 
1,267  58 

$297  92 


Students'  Loan  Fund  of  the  Massachusetts  Agricultural  Club. 

First  National  Bank $500  00  $500  00 

Total  loans  to  students  ........  -  500  00 

Interest  from  loans  ........  -  - 

Cash  on  hand  November  30,  1925      .....  -  - 


$16  36 


$16  36 


F.  G.  Crane  Fund. 

Five  bonds  Ohio  Ser^'ice  Company  6s  at  $100 
Two  bonds  Power  Corporation  of  New  York  6is  at  $104 
Four  bonds  Potomac  Edison  Company  GJs  at  $103 
Four  bonds  Northern  New  York  Utilities  6s  at  $101    . 
Five  bonds  Penn.  Public  Ser\-ice  Corporation  6Js  at  $103 
Five  bonds  Illinois  Power  &  Light  Corporation  6s  at  $101 
Amherst  Savings  Bank  ...... 


Unexpended  balance  December  1,  1924 
Interest  on  loans    .... 
Cash  received  on  loans   . 


Scholarship  to  students  Cash 
Loans 


Cash  on  hand  November  30,  1925 


$5,000  00 
2,080  00 
4,120  00 
4,040  00 
5,150  00 
5,050  00 
250  00 


$5,000  00 
2,000  00 
4,000  00 
4,000  00 
5,000  00 
5,000  00 
250  00 


$300  00 
130  00 
260  00 
240  00 
325  00 
300  00 
11   35 


$25 

690  00 

$25,250  00 

$1,566  35 

— 

— 

615  57 

$0  63 

- 

— 

- 

50  00 

- 

— 

— 

- 

- 

50  63 

_ 

_ 

$2,232  55 

$1,025  00 

- 

— 

- 

50  00 

- 

— 

— 

- 

- 

1,075  00 

1,157  55      S 


Summary  of  Balance  on  Hand  of  the  Income  from  Funds 

by  the  m.  a.  c. 

Burnham  Emergency  Fund 

Endowed  Labor  Fund         .  .        . 

Whiting  Street  Scholarship  Fund      .... 

Hills  Fund 

Mary  Robinson  Fund 

Grinnell  Prize  Fund 

Gassett  Scholarship 

Massachusetts  Agricultural  College  Investment  Fund 

Danforth  Keyes  Bangs  Fund 

John  C.  Cutter  Fund 

Ah'ord  Dairy  Scholarship  Fund        .... 

J.  D.  W.  French  Fund 

Massachusetts  Agricultural  Club  Fund   . 

William  R.  Sessions  Fund 

F.  G.  Crane  Fund 


Held  in  Trust 


$252  40 

126  21 

221  98 

459  16 

291  92 

322  64 

56  59 

133  14 

1,739  62 

117  36 

214  36 

297  92 

16  36 

71  41 

1,157  55 

55,478  62 
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History  op  Special  Funds. 

Burnham  Emergency  Fund.  —  A  bequest  of  $5,000  from  T.  0.  H.  P.  Burnham 
of  Boston  made  without  any  conditions.  The  Trustees  of  the  College  have  used 
this  fund  in  any  cases  of  emergency  where  funds  were  not  available.  At  present 
the  fund  is  intact  and  the  income  only  has  been  used  for  such  emergency  matters 
as  the  Trustees  have  authorized.    The  fund  now  shows  an  investment  of  $5,000.00. 

Library  Fund.  —  The  library  of  the  college  at  the  present  time  contains  75,066 
volumes.  The  income  from  the  fund  raised  by  the  alumni  and  others  is  devoted 
to  its  increase,  and  additions  are  made  from  time  to  time  as  the  needs  of  the  differ- 
ent departments  require.  Dec.  27,  1883,  William  Knowlton  gave  $2,000;  Jan.  1, 
1894,  Charles  L.  Flint  gave  $1,000;  in  1887,  EKzur  Smith  of  Lee,  Mass.,  gave 
$1,315.    These  were  the  largest  bequests  and  now  amount  to  $10,375.52. 

Endowed  Labor  Fund.  —  Gift  of  a  friend  of  the  college  in  1901,  income  of  which 
is  to  be  used  for  the  assistance  of  needy  and  deserving  students,  $5,000.00. 

Whiting  Street  Scholarship  Fund.  —  Gift  of  Whiting  Street  of  Northampton, 
for  no  special  purpose,  but  to  be  invested  and  the  income  used.  This  fund  is  now 
used  exclusively  for  scholarship,  $1,000.00. 

Hills  Fund.  —  Gift  of  Leonard  M.  and  Henry  F.  Hills  of  Amherst,  Mass.,  in 
1867,  to  estabUsh  and  maintain  a  botanic  garden,  $10,000.00. 

Mary  Robinson  Fund.  —  Gift  of  Miss  Mary  Robinson  of  Medfield,  in  1874,  for 
scholarship,  $1,000.00. 

Grinnell  Prize  Fund.  —  Gift  of  Hon.  Wm.  Clafiin,  to  be  known  as  the  Grinnell 
agricultural  prize,  to  be  given  to  the  two  members  of  the  graduating  class  who  may 
pass  the  best  oral  and  written  examination  in  theory  and  practice  of  agriculture, 
given  in  honor  of  George  B.  Grinnell  of  New  York,  $1,000.00. 

Gassett  Scholarship  Fund.  —  Gift  of  Henry  Gassett  of  Boston,  the  income  to  be 
used  for  scholarship,  $1,000.00. 

Massachusetts  Agricultural  College  Investment  Fund.  —  Investment  made  by 
vote  of  trustees  in  1893  to  purchase  one  share  of  New  York  Central  &  Hudson 
River  Railroad  stock.  The  income  from  this  fund  has  been  allowed  to  accumulate, 
$100.00. 

Danforth  Keyes  Bangs  Fund.  —  Gift  of  Louisa  A.  Baker  of  Amherst,  Mass., 
April  14,  1909,  the  income  thereof  to  be  used  annually  in  aiding  poor,  industrious, 
and  deserving  students  to  obtain  an  education  in  said  college,  $6,000.00. 

John  C.  Cutter  Fund.  —  Gift  of  Dr.  John  C.  Cutter  of  Worcester,  Mass.,  an 
alumnus  of  the  college,  who  died  in  August,  1909,  to  be  invested  by  the  trustees, 
and  the  income  to  be  annually  used  for  the  purchase  of  books  on  hygiene,  $1,000.00. 

Alvord  Dairy  Scholarship  Fund.  —  Gift  of  Henry  E.  Alvord,  who  was  the  fu-st 
instructor  in  military  tactics,  1869-71,  and  a  professor  of  agriculture,  1885-87, 
at  this  institution.  The  income  of  this  fund  is  to  be  appHed  to  the  support  of  any 
worthy  student  of  said  college,  graduate  or  postgraduate,  who  may  be  making  a 
specialty  of  the  study  of  dairy  husbandry  (broadly  considered)  with  the  intention 
of  becoming  an  investigator  teacher  or  special  practitioner  in  connection  with  the 
dairy  industry,  provided  that  no  benefits  arising  from  such  fund  shall  at  any  time 
be  applied  to  any  person  who  then  uses  tobacco  in  any  form,  or  fermented  or 
spirituous  beverages,  or  is  known  to  have  done  so  within  one  year  next  preceding, 
$4,000.00. 

William  R.  Sessions  Fund.  —  In  accordance  with  the  request  of  my  deceased 
wife,  Clara  Markham  Sessions,  made  in  her  last  will,  I  bequeath  to  the  trustees 
of  the  Massachusetts  Agi'icultural  CoUege,  Amherst,  Mass.,  the  sum  of  $5,000, 
it  being  the  amount  received  by  me  from  the  estate  of  the  said  Clara  Markham 
Sessions.  The  said  $5,000  to  be  kept  by  the  said  trustees  a  perpetual  fund,  the 
income  from  which  shall  be  for  the  use  of  the  Massachusetts  Agricultural  College; 
and  according  to  the  further  request  of  my  deceased  wife,  made  in  her  last  will, 
this  is  to  be  known  as  the  William  R.  Sessions  fund,  and  is  to  be  a  memorial  of 
William  R.  Sessions;  and  it  is  my  special  request  that  the  said  trustees  shall  make 
record  of  the  fact  that  this  fund  came  from  the  estate  of  my  deceased  wife  Clara 
Markham  Sessions,  in  accordance  with  her  request  made  in  her  last  will,  $5,000.00. 

/.  D.  W.  French  Fund.  —  Gift  of  the  Bay  State  Agricultural  Society  of  Boston 
Mass.    This  fund  to  be  known  as  the  J.  D.  W.  French  Fund,  and  the  Trustees  of 
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the  Massachusetts  Agricultural  College  are  to  use  the  income  of  this  fund  where 
it  will  do  the  greatest  good,  in  the  interest  of  Dairying  and  its  aUies,  also  in  Forestry, 
as  scholarships,  loans,  or  prizes;  especially,  however,  to  help  pay  the  expenses 
of  the  judging  teams  to  the  National  Dairy  Show  and  to  the  National  Livestock 
Show,  S10,000.00. 

Frederick  G.  Crane  Fund.  —  Gift  of  Frederick  G.  Crane  of  Dalton,  Massachu- 
setts. The  income  of  this  fund  is  to  be  expended  by  the  Trustees  of  the  Massa- 
chusetts Agricultural  College  in  aid  of  worthy  undergraduate  students  of  limited 
financial  resources  at  the  coUege,  preference  being  given  to  residents  of  Berkshii'e 
County;  such  pajonents  are  to  be  known  as  the  Frederick  G.  Crane  Scholarships, 
$25,000.00. 

Massachusetts  Agricultural  College  Fund.  —  The  Massachusetts  Agricultural 
Club  gave  $500  to  be  used  as  a  scholarship  fund  to  the  Massachusetts  Agricultiu-al 
College  to  help  out  deserving  students  there,  who  intended  seriously  to  go  into 
agriculture,  interest  on  loans  not  to  be  charged  until  after  graduation,  S500.00. 

Total  of  special  funds,  $85,975.52. 

FRED   C.   KENNEY, 

Treasurer. 
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Massachusetts  Agricultural  College, 
Amherst,  November  30,  1925. 

To  the  Commissioner  of  Education. 

Sir:  —  On  behalf  of  the  trustees  of  the  Massachusetts  Agricultural  College  I 
have  the  honor  to  transmit  herewith  Part  II  of  the  sixty-third  annual  report  of 
the  trustees  for  the  fiscal  year  ended  November  30,  1925,  this  being  the  catalogue 
of  the  college. 

Respectfully  yours, 

EDWARD  M.  LEWIS, 

Acting  President. 
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Without  excluding  other  scientific  and  classical  studies,  and  including  militarj'' 
tactics,  to  teach  such  branches  of  learning  as  are  related  to  agriculture  and  mechanic 
arts  in  such  manner  as  the  legislatures  of  the  states  may  respectively  prescribe,  in 
order  to  promote  the  liberal  and  practical  education  of  the  industrial  classes  in  the 
several  pursuits  and  professions  of  life.  —  Act  of  Congress,  July  2,  1862. 

This  issue  of  the  catalogue  represents  the  status  of  the  college  for  the  current 
college  year,  with  provisional  announcement  of  courses  of  study  and  other  matters 
for  the  year  to  follow.  When  deemed  necessary,  additional  announcements  are 
made  in  a  supplementary  bulletin,  pubUshed  in  the  spring. 

The  college  reserves,  for  itself  and  its  departments,  the  right  to  withdraw  or 
change  tlic  announcements  made  in  its  catalogue. 


Calendae. 

1925-1926. 


1925.  ( 

September  14,  Monday Fall  term  begins  for  Freshmen               ^ 

September  16,  Wednesday Fall  term  begins  for  all  except           \ 

Freshmen;  Assembly  1.30  p.m.  i 

October  12,  Monday Holiday  —  Columbus  Day                      l 

November  25-30,  Wednesday,  12  M.-Monday,  ;, 

7.30  A.M Thanksgiving  Recess                                \ 

December  19,  Saturday,  12  m Fall  Term  Ends                                         I 

1926.  I 

January  4,  Monday,  7.30  a.m Winter  term  begins                                   j 

February  22,  Monday Holiday,  Washington's  Birthday            1 

March  20,  Saturday,  12  m Winter  term  ends.                                     | 

March  29,  Monday,  7.30  a.m.      .        .        .        .  Spring  term  begins                                    f 

April  19,  Monday Holiday,  Patriot's  Day                            , 

May  31,  Monday Holiday,  Observance  of  Memorial            \ 

Day  : 

June  11-14,  Friday-Monday       ....  Commencement 

June  17-19,  Thursday-Saturday         .        .        .  Entrance  Examinations 

September  8-11,  Wednesday-Saturday      .        .  Entrance  Examinations 

September  13,  Monday Fall  term  begins  for  Freshmen 

September  15,  Wednesday Fall  term  begins  for  all  except 

Freshmen 

October  12,  Tuesday Hohday,  Columbus  Day 

November  24-29,  Wednesday,  12  M.-Monday, 

7.30  A.M Thanksgiving  Recess 

December  18,  Saturday,  12  m Fall  term  ends 

1927. 

January  3,  Mondaj"",  7.30  a.m Winter  term  begins 
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Massachusetts  Agricultural  College. 


History.  —  The  Massachusetts  Agricultural  College  was  organized  under  the 
national  land  grant  act  of  1862.  This  legislation  is  also  known  as  the  Morrill  act, 
the  original  bill  having  been  framed  by  Justin  Smith  Morrill,  Senator  from  Vermont, 
and  its  final  enactment  secured  under  his  leadership.  It  provided  that  public  lands 
be  assigned  to  the  several  States  and  territories,  the  funds  from  the  sale  of  which 
were  to  be  used  to  establish  and  maintain  colleges  of  agriculture  and  mechanic 
arts.  The  Massachusetts  Agricultural  College  was  among  the  first  of  these  institu- 
tions estabhshed.  When  this  act  was  passed  the  Massachusetts  Institute  of  Tech- 
nology was  already  organized,  and  the  State  of  Massachusetts  decided  that  the 
instruction  in  the  mechanic  arts  should  be  at  the  Institute,  and  that  the  new  insti- 
tution should  confine  its  work  to  agriculture.  On  this  account  the  Massachusetts 
Agricultural  College  has  the  unique  distinction  of  being  the  only  separate  agricul- 
tural college  in  the  country. 

In  1863  the  State  of  Massachusetts  accepted  the  provisions  of  the  Morrill  act 
and  incorporated  the  Agricultural  College.  The  location  at  Amherst  was  selected 
only  after  long  and  careful  study  by  the  original  Board  of  Trustees.  The  college 
was  formally  opened  to  students  on  the  2d  of  October,  1867,  with  a  faculty  of  four 
teachers  and  with  four  wooden  buildings. 

The  Massachusetts  Legislature  has  granted  monej''  for  the  erection  of  practically 
all  of  the  buildings  now  on  the  grounds.  In  view  of  the  fact  that  the  annual  income 
from  the  original  endowment  has  been  only  a  few  thousand  dollars,  it  has  been 
necessary  for  the  State  to  assume  large  responsibility  for  the  current  expenses  of 
the  institution. 

Organization.  —  The  college  is  a  State  institution,  serving  in  the  Department 
of  Education  and  as  such  is  subject  to  the  laws  governing  and  the  rules  appljdng 
to  all  State  departments  and  institutions.  The  work  of  the  college  is  directed  by  a 
board  of  eighteen  trustees.  Four  of  these  are  e.x-officio  members,  —  the  Governor 
of  the  State,  the  Commissioner  of  Education,  the  Commissioner  of  Agriculture  and 
the  President  of  the  college.  The  other  fourteen  members  are  appointed  by  the 
Governor,  two  each  year,  for  terms  of  seven  years.  The  immediate  control  of  the 
institution  is  vested  in  the  President  of  the  college.  The  administrative  officers, 
having  supervision  of  the  various  departments  of  activity,  are  directly  responsible 
to  the  President. 

In  carrying  out  its  purpose  the  college  has  organized  three  distinct  yet  correlated 
types  of  work,  —  namely,  research,  resident  instruction  and  extension  service. 

Research.  _ —  In  1882  Massachusetts  provided  for  the  establishment  of  an  agri- 
cultural experiment  station.  This  station,  though  on  the  college  grounds  and  sup- 
ported by  the  State,  was  without  organic  connection  with  the  college.  Under  an 
act  of  Congress,  passed  in  1887,  an  agricultural  experiment  station  was  established 
and  supported  as  a  department  of  the  college.  For  a  time,  therefore,  Massachu- 
setts had  two  experiment  stations  at  the  college.  In  1895  these  were  combined, 
and  the  station  reorganized  as  a  department  of  the  college.  It  is  now  supported  by 
funds  from  both  the  State  and  the  Federal  government.  In  1906  the  Federal 
government  largely  increased  its  support  on  condition  that  the  money  thus  pro- 
vided should  be  used  only  for  research.  The  station  now  receives  about  two-thirds 
of  its  support  from  the  State. 

The  station  is  under  the  direct  supervision  of  the  Board  of  Trustees;  the  chief 
officer  is  the  director,  who  is  responsible  to  the  President.     It  is  organized  into  a.  j 
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number  of  departments,  all  co-operating  toward  the  betterment  of  agriculture.  In 
most  cases  the  heads  of  these  departments  are  heads  of  corresponding  departments 
in  the  college. 

Resident  Instruction.  —  The  college  offers  an  education  without  tuition  fee 
to  any  student  who  is  a  resident  of  Massachusetts  and  who  meets  the  requirements 
for  admission.  Women  are  admitted  on  the  same  basis  as  are  men.  Students  who 
are  not  residents  of  Massachusetts  are  required  to  pay  a  tuition  fee.  The  chief  aim 
of  the  institution,  through  its  resident  instruction,  is  to  prepare  men  and  women 
for  the  agricultural  vocations.  The  term  "agricultural  vocations"  is  here  used  in 
its  broadest  sense.  Courses  are  offered  which  give  efficient  training  in  various 
agricultural  pursuits,  such  as  general  farming,  dairying,  management  of  estates, 
poultry  husbandry,  fruit  growing,  market  gardening,  floriculture,  landscape  garden- 
ing and  forestry.  Students  are  also  trained  for  investigation  in  many  sciences 
underlying  the  great  agricultural  industry,  for  teaching  in  agricultural  colleges 
and  high  schools,  and  for  scientific  work  in  chemistry,  entomology,  botany  and 
microbiology.  Comprehensive  courses  in  home  making  are  now  available  for 
women. 

Though  training  for  the  agricultural  vocations  is  thus  the  chief  concern  of  the 
college,  students  should  find  the  course  one  that  trains  them  admirably  for  pur- 
suits in  which  the  sciences  are  an  essential  preparation.  The  course  of  study  aims 
also  to  combine  an  adequate  general  education  with  specialized  technical  and 
practical  training. 

Four- YEAR  Courses.  —  Twenty-nine  teaching  departments  offer  instruction  in 
agriculture,  horticulture,  sciences,  the  humanities,  rural  social  science  and  home 
making.  A  system  of  major  courses  permits  the  student  to  elect  major  work  in 
one  of  sixteen  departments,  and  to  specialize  in  it  and  allied  subjects  for  a  period 
of  two  years.  The  degree  of  bachelor  of  science  is  granted  on  the  satisfactory 
completion  of  the  four  years'  work  of  collegiate  grade. 

Short  Courses.  —  In  order  to  extend  the  advantages  of  the  institution  to  those 
men  and  women  who  cannot  or  do  not  care  to  pursue  the  four-year  course,  various 
short  courses  are  offered.  Chief  among  these  are  a  two-year  course  in  practical 
agriculture,  a  summer  school  of  agriculture  and  country  life,  and  a  winter  school 
of  agriculture. 

Graduate  School.  —  The  graduate  school  is  organized  to  provide  the  neces- 
sary training  for  scientific  leadership  in  agriculture  and  allied  sciences.  The  de- 
grees of  master  of  agriculture,  master  of  landscape  architecture,  master  of  science, 
doctor  of  agriculture  and  doctor  of  philosophy  may  be  earned  upon  the  completion 
of  satisfactory  study,  research  and  thesis. 

The  Extension  Service.  —  The  Extension  Service  is  the  organized  educational 
agency  of  the  college  which  serves  the  people  of  the  State  other  than  resident 
students.  Its  function  is  to  make  available  to  Massachusetts  citizens  useful  and 
practical  information  in  agriculture  and  home  economics  which  is  developed  by 
the  experiment  station  or  the  United  States  Department  of  Agriculture,  and  which 
is  taught  by  the  college  to  resident  students.  It  is  the  recognized  agency  of  the 
United  States  Department  of  Agriculture  for  teaching  those  who  cannot  attend 
college,  and  is  a  cooperative  effort  by  the  Department  of  Agriculture,  the  Massa- 
chusetts Agricultural  College,  and  the  County  Extension  Services. 

The  Extension  Service  uses  many  methods  of  work,  among  which  are  the  fol- 
lowing: 

Demonstrations. 

Pubhcations. 

Correspondence  Courses. 

Lectures. 

Exhibits. 

Extension  Schools.  / 

Leader-training  Groups. 

Boys'  and  Girls'  Clubs  in  Agriculture  and  Home  Economics. 

Agricultural  News  Letters. 
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Literature  descriptive  of  these  various  services  will  be  mailed  on  request.  Infor- 
mation may  also  be  secured  from  the  county  agricultural  agents  at  the  following 
addresses : 

Berkshire  County  Extension  Service,  Howard  Block,  Pittsfield,  Mass. 

Bristol  County  Agricultural  School,  Segreganset,  Mass. 

Cape  Cod  Extension  Service,  Hyannis,  Mass. 

Essex  County  Agricultural  School,  Hathorne,  Mass. 
•  Franklin  County  Extension  Service,  Sheldon  Block,  Greenfield,  ]\Iass. 

Hampden  County  Improvement  League,  244  Main  St.,  Springfield,  Mass. 

Hampshire  County  Extension  Service,  59  Main  St.,  Northampton,  Mass. 

Middlesex  County  Extension  Service,  12  Moody  St.,  Waltham,  Mass. 

Norfolk  County  Agricultural  School,  Walpole,  Mass. 

Pl;yTnouth  County  Extension  Service,  106  Main  St.,  Brockton,  Mass. 

Worcester  County  Extension  Service,  11  Foster  St.,  Worcester,  Mass. 

Location  and  Equipment.  —  The  Agricultural  College  is  located  in  the  town 
of  Amherst.  The  grounds  comprise  approximately  700  acres,  lying  about  a  mile 
north  of  the  village  center.  The  college  has  also  a  demonstration  forest  of  755 
acres,  located  6  miles  north  of  the  campus.  The  equipment  of  the  college,  both  in 
buildings  and  facihties  for  instruction,  is  excellent.  Amherst  is  97  miles  from 
Boston,  and  may  be  reached  by  the  Central  Massachusetts  di^asion  of  the  Boston 
&  Maine  Railroad,  or  by  the  Central  Vermont  Railroad.  Electric  car  lines  con- 
nect Amherst  with  Northampton,  Holyoke  and  Springfield. 

Military  Drill.  —  By  Federal  law  military  drill  is  required  of  all  regular 
students  attending  the  Massachusetts  Agricultural  College. 
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The  Trustees. 


Organization  of  1925. 

Members  of  the  Board. 


Davis  R.  Dewey  of  Cambridge  . 

John  F.  Gannon  of  Pittsfield 

Arthur  G.  Pollard  of  Lowell    . 

George  H.  Ellis  of  West  Newton     . 

John  Chandler  of  Sterling  Junction  . 

Atherton  Clark  of  Newton 

Nathaniel  I.  Bowditch  of  Framingham  . 

William  Wheeler  of  Concord    . 

Charles  A.  Gleason  ^  of  North  Brookfield 

James  F.  Bacon  of  Boston   .... 

Frank  Gerrett  of  Greenfield 

Harold  L.  Frost  of  Arlington    . 

Charles  H.  Preston  of  Danvers 

Carlton  D.  Richardson  of  West  Brookfield 


EXPIHES 

1926 
1926 
1927 
1927 
1928 
1928 
1929 
1929 
1930 
1930 
1931 
1931 
1932 
1932 


Members  Ex  Officio. 

His  Excellency  Governor  Alvan  T.  Fuller,  President  of  the  Board  of  Trustees. 
Edward  M.  Lewis,  Acting  President  of  the  College. 
Payson  Smith,  State  Commissioner  of  Education. 
Arthur  W.  Gilbert,  State  Commissioner  of  Agriculture. 

Officers  of  the  Trustees. 

His  Excellency  Governor  Alvan  T.  Fuller  of  Boston,  President. 

Charles  A.  Gleason  ^  of  North  Brookfield,  Vice-President. 

Ralph  J.  Watts  of  Amherst,  Secretary. 

Fred  C.  Kenney  of  Amherst,  Treasurer. 

Charles  A.  Gleason  ^  of  North  Brookfield,  Auditor. 


Charles  A 
George  H.  Ellis. 
Nathaniel  I.  Bowditch. 


Standing  Committees  of  the  Trustees.^ 

Committee  on  Finance. 
Gleason,'  Chairman.  Arthur  G.  Pollard. 


Carlton  D.  Richardson, 
Atherton  Clark. 


Committee  on  Course  of  Study  and  Faculty. 

William  Wheeler,  Chairman.  Davis  R.  Dewey. 

James  F.  Bacon.  John  F.  Gannon. 

Payson  Smith.  Arthur  W.  Gilbert. 


1  Died  September  29,  1925. 

2  The  President  of  the  College  is  ex-officio  member  of  each  committee. 
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Committee  on  Farm. 

Nathaniel  I.  Bowditch,  Chairman.  George  H.  Ellis. 

Frank  Gerrett.  Arthur  W.  Gilbert. 

Carlton  D.  Richardson. 

Committee  on  Horticulture. 

Harold  L.  Frost,  Chairman.  John  Chandler. 

Charles  A.  Gleason.^  Atherton  Clark. 

Charles  H.  Preston. 

Committee  on  Exferiment  Department. 

Charles  H.  Preston,  Chairman.  Arthur  G.  Pollard. 

Arthur  W.  Gilbert.  Harold  L.  Frost. 

John  Chandler.  Carlton  D.  Richardson. 

Committee  on  Buildings  and  Arrangement  of  Grounds. 

George  H.  Ellis,  Chairmani.  James  F.  Bacon. 

Frank  Gerrett.  Charles  H.  Preston. 

William  Wheeler.  Atherton  Clark. 

Committee  on  Extension  Service. 

■  John  Chandler,  Chairman.  Harold  L.  Frost. 

Nathaniel  I.  Bowditch.  Davis  R.  Dewey. 

George  H.  Ellis.  John  F.  Gannon. 

Arthur  W.  Gilbert. 

I  Died  September  29,  1925. 
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Officers  of  the  Institution. 

As  OP  Nov.  1,  1925. 


Officers  of  General  Administration. 

Edward  M.  Lewis,  A.M .        President's  House. 

Dean  and  Acting  President. 
Sidney  B.  Haskell,  B.Sc.      .......        2  Mount  Pleasant. 

Director  of  Experiment  Station. 
Feed  C.  Kenney Mount  Pleasant. 

Treasurer  of  the  College. 
William  L.  Machmer,  A.M .       .       .25  Amity  Street. 

Acting  Registrar  and  Acting  Dean  of  the  College. 
Charles  E.  Marshall,  Ph.D 10  South  Prospect  Street. 

Director  of  the  Graduate  School. 
Richard  A.  Mellen,  B.Sc 25  Fearing  Street. 

Field  Agent. 
Roland  H.  Verbeck,  B.Sc Tyler  Place. 

Director  of  Short  Courses. 
Ralph  J.  Watts,  B.Sc 101  Butterfield  Terrace. 

Secretary  of  the  College. 
John  D.  Willard,  M.  Sc 31  Lincoln  Avenue. 

Director  of  the  Extension  Service. 
Basil  B.  Wood,  A.B .      6  Boltwood  Avenue. 

Librarian  of  the  College. 

The  Faculty  of  Instruction. 

Edward  M.  Lewis,  A.M President's  House. 

Dean  and  Acting  President  of  the  College,  Professor  of  Languages  and  Litera- 
ture, Head  of  Department  and  Head  of  Division  of  Humanities. 
Max  F.  Abell,  Ph.D North  Amherst. 

Assistant  Professor  of  Farm  Management. 
George  W.  Alderman,  B.A Tillson  Court. 

Assistant  Professor  of  Physics. 
Charles  P.  Alexander,  Ph.D .120  Pleasant  Street. 

Assistant  Professor  of  Entomology. 
Luther  B.  Arrington,  B.Sc 41  Lincohi  Avenue. 

Instructor  in  Horticulture. 
Edgar  L.  Ashley,  A.M ^.       .       .       .     Amherst  House. 

Professor  of  French. 
LoRiN  E.  Ball,  B.Sc 3  Allen  Street. 

Instructor  in  Physical  Education. 
Luther  Banta,  B.Sc Sunset  Avenue. 

Assistant  Professor  of  Poultry  Husbandry. 
Mary  A.  Bartley 12  East  Pleasant  Street. 

Instructor  in  Home  Economics. 
Arthur  B.  Beaumont,  Ph.D 51  Amity  Street, 

Professor  of  Agronomy  and  Head  of  Department. 
Leon  A.  Bradley,  Ph.D North  Amherst. 

Assistant  Professor  of  Microbiology, 
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N.  Butler  Briscoe,  Major,  Cavalry,  U.  S.  A. 

Professor  of  Military  Science  and  Tactics,  and  Head  of  Department. 
Frederic  R.  Butler,  Ph.D 42  Lincoln  Avenue. 

Instructor  in  Chemistry. 
Alexander  E.  Cance,  Ph.D 9  Fearing  Street. 

Professor  of  Agricultural  Economics  and  Head  of  Department. 
Morton  H.  Cassidt,  B.Sc The  Apiary. 

Assistant  Professor  of  Beekeeping. 
Joseph  S.  Chamberlain,  Ph.D Mount  Pleasant. 

Professor  of  Organic  and  Agricultural  Chemistry.- 
Walter  W.  Chenoweth,  M.Sc North  Analierst. 

Professor  of  Horticultural  Manufactures  and  Head  of  Department. 
Orton  L.  Clark,  B.Sc .12  College  Street. 

Assistant  Professor  of  Botany. 
G.  Chester  Crampton,  Ph.D .         Fernald  Hall. 

Professor  of  Insect  Morphology. 
William  H.  Davis,  Ph.D 12  Nutting  Avenue. 

Assistant  Professor  of  Botany. 
Llewellyn  L.  Derby Amherst  House. 

Instructor  in  Physical  Education. 
Lawrence  S.  Dickinson,  B.Sc 2  Farview  Way. 

Assistant  Professor  of  Horticulture. 
Brooks  D.  Drain,  S.M 17  Fearing  Street. 

Assistant  Professor  of  Pomology. 
Henry  T.  Fernald,  Ph.D 44  Amity  Street. 

Professor  of  Entomology,  Head  of  Department,  Chairman  of  Division  of 
Science. 
Mary  J.  Foley,  B.Sc 3  South  Prospect  Street. 

Instructor  in  Agricultural  Economics. 
James  A.  Foord,  M.Sc.Agr 54  Lincoln  Avenue. 

Professor  of  Farm  Management  and  Head  of  Department,  Acting  Head, 
Division  of  Agriculture. 
Arthur  P.  French,  M.Sc 9  Phillips  Street. 

Instructor  in  Pomology. 
George  E.  Gage,  Ph.D The  Davenport. 

Professor  of  Ajiimal  Pathology  and  Head  of  Department  of  Veterinary  Science 
and  Animal  Patholog3^ 
Mary  E.  M.  Garvey,  B.Sc 29  South  Prospect  Street. 

Instructor  in  Microbiology. 
Guy  V.Glatfelter,  M.Sc 29  Northampton  Road. 

Assistant  Professor  of  Animal  Husbandry'. 
Harry  N.  Click,  Ph.D 27  Fearing  Street. 

Professor  of  Agricultural  Education. 
Helena  T.  Goessmann,  M.Ph 35  South  Pleasant  Street. 

Instructor  in  English. 
Clarence  E.  Gordon,  Ph.D 38  Lincoln  Avenue. 

Professor  of  Zoology  and  Geology  and  Head  of  Department. 
Harold  M.  Gore,  B.Sc Plainville  Road. 

Assistant  Professor  of  Physical  Education. 
John  C.  Graham,  B.Sc.Agr 68  Lincoln  Avenue. 

Professor  of  Poultrj^  Husbandry  and  Head  of  Department. 
Laurence  R.  Grose,  A.B.,  M.F 32  Amity  Street. 

Professor  of  Forestry  and  Head  of  Department. 
Christian  I.  Gunness,  B.Sc 105  Butterfield  Terrace. 

Professor  of  Rural  Engineering  and  Head  of  Department. 
Raymond  Halliday,  B.A The  Davenport. 

Instructor  in  French. 
Margaret  Hamlin,  B.A 12  North  East  Street. 

Agricultural  Counsellor  for  Women. 


Part  II.  11 

Arthur  K.  Harrison 8  Allen  Street. 

Assistant  Professor  of  Landscape  Gardening. 
Curry  S.  Hicks,  B.Pd The  Davenport. 

Professor  of  Phj^sical  Education  and  Hj^giene  and  Head  of  Department. 
Mrs.  Curry  S.  Hicks The  Davenport. 

Instructor  in  Physical  Education. 
DwiGHT  Hughes,  Jr.,  Captain,  Cavalry,  U.  S.  A.       .       .       .     The  Davenport. 

Assistant  Professor  of  Military  Science  and  Tactics. 
Belding  F.  Jackson,  B.Sc Belchertown. 

Instructor  in  English. 
Henry  F.  JuDKiNS,_  B.Sc. 103  Butterfield  Terrace. 

Professor  of  Dairying  and  Head  of  Department. 
Arthur  N.  Julian,  A.B 4  Farview  Way. 

Professor  of  German. 
Daniel  J.  Keane,  Captain,  Cavalry,  U.  S.  A The  Davenport. 

Assistant  Professor  of  Military  Science  and  Tactics. 
Paul  Keller,  B.Sc. 81  Pleasant  Street. 

Instructor  in  German. 
Helen  Knowlton,  A.M.         .......       3  McClellan  Street. 

Assistant  Professor  of  Home  Economics. 
Marshall  0.  Lanphear,  B.Sc 4  Nutting  Avenue. 

Assistant  Professor  of  Agronomy. 
John  B.  Lentz,  A.B.,  V.M.D 3  Dana  Street. 

Assistant  Professor  of  Veterinary  Science  and  College  Veterinarian. 
Joseph  B.  Lindsey,  Ph.D 47  Lincoln  Avenue. 

Goessmann  Professor  of  Agricultural  Chemistry  and  Head  of  Department. 
William  L.  Machmer,  A.M 25  Amity  Street. 

Professor  of  Mathematics,  Acting  Dean  and  Acting  Registrar. 
Merrill  J.  Mack,  M.Sc.^ 32  North  Prospect  Street. 

Instructor  in  Dairying. 
Alexander  A.  Mackimmie,  A.M North  Amherst. 

Professor  of  Economics  and  Sociology  and  Head  of  Department. 
Miner  J.  Markuson,  B.Sc Farview  Way. 

Assistant  Professor  of  Rural  Engineering. 
Charles  E.  Marshall,  Ph.D 10  South  Prospect  Street. 

Professor  of  Microbiology  and  Head  of  Department. 
Frederick  A.  McLaughlin,  B.Sc 4  Nutting  Avenue. 

Assistant  Professor  of  Botany. 
Charles  A.  Michels,  M.Sc 70  Lincoln  Avenue. 

Assistant  Professor  of  Agronomy. 
Enos  J.  Montague,  B.Sc. Campus. 

Assistant  Professor  of  Farm  Practice  and  Farm  Superintendent. 
Frank  C.  Moore,  A.B 10  Allen  Street. 

Assistant  Professor  of  Mathematics. 
Harry  T.  Mortensen,  B.Sc Sunderland. 

Instructor  in  Microbiology. 
Richard  T.  Muller,  M.Sc.    .       .       .       .       .       .45  East  Pleasant  Street. 

Assistant  Professor  of  Floriculture. 
John  B.  Newlon .       .       .       .     North  Amherst. 

Instructor  in  Rural  Engineering. 
A.  Vincent  Osmun,  M.Sc 16  Northampton  Road. 

Professor  of  Botany  and  Head  of  Department. 
John  E.  Ostrander,  A.M.,  C.E 33  North  Prospect  Street. 

Professor  of  Mathematics  and  Head  of  Department. 
Charles  H.  Patterson,  A.M 26  Lincoln  Avenue. 

Professor  of  English. 
Harlow  L.  Pendleton,  B.Sc.        . Fearing  Street. 

Instructor  in  Dairying. 

1  Temporary  for  one  year. 
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Charles  A.  Peters,  Ph.D.     .       .       .    _ Sunset  Place. 

Professor  of  Inorganic  and  Soil  Chemistry. 
Wallace  F.  PoT\Ti:RS,  Ph.D 7  Allen  Street. 

Professor  of  Phj'sics  and  Head  of  Department. 
Walter  E.  Prl\-ce,  A.M 27  Amity  Street. 

Assistant  Professor  of  English. 
IVIarion  C.  Pulley,  B.Sc 68  Lincoln  Avenue. 

Instructor  in  Poultry  Husbandry. 
George  F.  Pushee    .   " North  Amherst. 

Instructor  in  Rural  Engineering. 
Leon  R.  Quixlan,  M.L.A Tyler  Place. 

Assistant  Professor  of  Landscape  Gardening. 
George  J.  Raleigh,  M.Sc 7  East  Pleasant  Street. 

Instructor  in  Pomology. 
Frank  Prentice  Rand,  A.M 3  Mount  Pleasant. 

Assistant  Professor  of  English. 
Victor  A.  Rice,  M.Agr 35  Woodside  Avenue. 

Assistant  Professor  of  Animal  Husbandry. 
Gordon  C.  Ring,  A.M 42  Lincoln  Avenue. 

Instructor  in  Zoology. 
William  F.  Robertson,  B.Sc 33  East  Pleasant  Street. 

Instructor  in  Horticultural  Manufactures. 
William  C.  Sanctuary,  B.Sc 11  Cottage  Street. 

Professor  of  Poultry  Husbandry. 
Donald  W.  Sawtelle,  M.Sc 5  AUen  Street. 

Assistant  Professor  of  Agricultural  Economics. 
Fred  C.  Sears,  M.Sc Mount  Pleasant. 

Professor  of  Pomology  and  Head  of  Department. 
Paul  Serex,  Jr.,  Ph.D Lincoln  Avenue. 

Assistant  Professor  of  Chemistry. 
George  F.  Shumway,  B.Sc Inwood. 

Instructor  in  Mathematics. 
Newell  L.  Sims,  Ph.D.^ 

Professor  of  Rural  Sociology. 
Edna  L.  Skinner,  B.Sc. 50  Lincoln  Avenue. 

Professor  of  Home  Economics,  Head  of  Department,  Adviser  of  Women. 
Harold  W.  Smart,  LL.B.  ^ Lincoln  Block. 

Instructor  in  Farm  Law. 
Richard  W.  Smith,  Jr.,  B.Sc.^ 

Instructor  in  Dairying. 
Grant  B.  Snyder,  B.Sc.Agr Lincohi  Block. 

Instructor  in  Vegetable  Gardening. 
Orman  E.  Street,  B.Sc. East  Experiment  Station. 

Instructor  in  Agronomy. 
Charles  H.  Thayer         ." South  East  Street. 

Instructor  in  Agronomy. 
Clark  L.  Thayer,  B.Sc North  Amherst. 

Professor  of  Floriculture  and  Head  of  Department. 
Charles  H.  Thompson,  M.Sc Mount  Pleasant. 

Professor  of  Horticulture. 
Ray  E.  Torre y,  Ph.D Inwood. 

Assistant  Professor  of  Botany. 
Malcomb  E.  Tumey,  B.Sc.     .   " 3  Allen  Street. 

Instructor  in  Physical  Education. 
Ralph  A.  Van  Meter,  B.Sc 7  East  Pleasant  Street. 

Professor  of  Pomology. 
Paul  W.  Viets Sunset  Avenue. 

Supervisor  of  Placement  Training. 

'  Absent  on  leave.  2  Temporary  for  one  year. 
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Frank  A.  Waugh,  M.Sc Campus. 

Professor  of  Landscape  Gardening,  Head  of  Department,  Head  of  Division  of 

Horticulture. 
WiNTHROP  S.  Welles,  B.Sc 23  Lincoln  Avenue. 

Professor  of  Agricultural  Education  and  Head  of  Department. 
T.  George  Yaxis,  M.Sc 5  Sunset  Avenue. 

Assistant  Professor  of  Dairying. 


Professor  of  Animal  Husbandry  and  Head  of  Department. 
Professor  of  Rural  Sociology  and  Head  of  Department. 


Assistant  Professor  of  Vegetable  Gardening. 


Instructor  in  Animal  Husbandry. 

The  Experiment  Station  Staff. 

Edward  M.  Lewis,  A.M President's  House. 

Dean  and  Acting  President  of  the  College. 
Sidney  B.  Haskell,  B.Sc 2  Mount  Pleasant. 

Director. 
James  R.  Alcock North  Amherst. 

Laboratory  Assistant  in  Animal  Nutrition. 
Harry  L.  Allen 89  Main  Street. 

Laboratory  Assistant  in  Chemistry. 
John  G.  Archibald,  M.Sc North  Amherst. 

Assistant  Research  Professor  of  Chemistry. 
Theodore  T.  Ayers,  B.Sc Inwood. 

Investigator  in  Botany. 
John  S.  Bailey,  M.Sc 13J  Amity  Street. 

Investigator  in  Pomology. 
Alyn  S.  Ball 94  Main  Street. 

Laboratory  Assistant  in  Botany. 
Arthur  B.  Beaumont,  Ph.D 51  Amity  Street. 

Professor  of  Agronomy  and  Head  of  Department. 
Arthur  I.  Bourne,  B.A 12  East  Pleasant  Street. 

Assistant  Research  Professor  of  Entomolog}^ 
Leon  A.  Bradley,  Ph.D North  Amherst. 

Assistant  Research  Professor  of  Microbiology. 
Alexander  E.  Cance,  Ph.D 9  Fearing  Street. 

Professor  of  Agricultural  Economics  and  Head  of  Department. 
Walter  W.  Chenoweth,  M.Sc North  Amherst. 

Professor  of  Horticultural  Manufactures  and  Head  of  Department. 
Orton  L.  Clark,  B.Sc 12  College  Street. 

Assistant  Professor  of  Botany. 
Walter  L.  Cutler North  Pleasant  Street. 

Laboratory  Assistant  in  Pomology. 
William  L.  Doran,  M.Sc 16  Nutting  Avenue. 

Assistant  Research  Professor  of  Botany. 
F.  Ethel  Felton,  B.A The  Davenport. 

Editorial  Assistant. 
Henry  T.  Fernald,  Ph.D .44  Amity  Street. 

Professor  of  Entomology  and  Head  of  Department. 
James  A.  Foord,  M.Sc.Agr 54  Lincoln  Avenue. 

Professor  of  Farm  Management  and  Head  of  Department. 
Henry  J.  Franklin,  Ph.D _  .       .       .     East  Wareham. 

Research  Professor  in  charge  of  Cranberry  Station, 
George  E.  Gage,  Ph.D The  Davenport. 

Professor  of  Animal  Pathology  and  Head  of  Department  of  Veterinary  Science 
and  Animal  Pathology. 
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Edwin  F.  Gaskill,  B.Sc North  Pleasant  Street. 

Assistant  to  the  Director. 
Gekald  M.  Gilligax,  B.Sc 9  Phillips  Street. 

Investigator  in  Chemistry. 
John  C.  Graham,  B.Sc 68  Lincoln  Avenue. 

Professor  of  Poultry  Husbandry  and  Head  of  Department. 
EiMiL  F.  GuBA,  Ph.D Waltham. 

Assistant  Research  Professor  of  Botany. 
Christian  I.  Gunness,  B.Sc 105  Butterfield  Terrace. 

Professor  of  Rural  Engineering  and  Head  of  Department. 
Frank  A.  Hays,  Ph.D Oneacre. 

Research  Professor  of  Poultry  Husbandry. 
Edward  B.  Holland,  Ph.D 28  North  Prospect  Street. 

Research  Professor  of  Chemistry. 
LoRiAN  P.  Jefferson,  M.A The  Davenport. 

Assistant  Research  Professor  of  Agricultural  Economics. 
Carleton  p.  Jones,  M.Sc 8  Nutting  Avenue. 

Assistant  Research  Professor  of  Chemistry, 
John  P.  Jones,  M.Sc Tillson  Court. 

Assistant  Research  Professor  of  Agronomy. 
Henry  F.  Judkins,  B.Sc 103  Butterfield  Terrace. 

Professo;*  of  Dairying  and  Head  of  Department. 
Donald  S.  Lacroix,  B.Sc. East  Wareham. 

Investigator  in  Agriculture. 
Joseph  B.  Lindsey,  Ph.D 47  Lincoln  Avenue. 

Vice  Director,  Goessmann  Professor  of  Agricultural  Chemistry,  and  Head  of 
Department. 
Charles  E.  Marshall,  Ph.D 10  South  Prospect  Street. 

Professor  of  Microbiology  and  Head  of  Department. 
Gladys  I.  Miner 7  Nutting  Avenue. 

Curator,  Department  of  Botany. 
Fred  W.  Morse,  M.Sc 40  Pleasant  Street. 

Research  Professor  of  Chemistry. 
A.  Vincent  Osmun,  M.Sc 16  Northampton  Road. 

Professor  of  Botany  and  Head  of  Department. 
John  E.  Ostrander,  A.M.,  C.E 33  North  Prospect  Street. 

Meteorologist. 
Norman  J.  Pyle,  V.M.D 24  Cottage  Street. 

Assistant  Research  Professor  of  Avian  Patholog.v. 
Ruby  Sanborn,  A.B 45  Pleasant  Street. 

Investigator  in  Poultry  Husbandry. 
Fred  C.  Sears,  M.Sc Mount  Pleasant. 

Professor  of  Pomology  and  Head  of  Department. 
Jacob  K.  Shaw,  Ph.D 5  Farview  Way. 

Research  Professor  of  Pomology. 
Victor  A.  Tiedjens,  M.Sc Waltham. 

Assistant-  Research  Professor  of  Vegetable  Garde aing. 
Frank  A.  Waugh,  M.Sc.        . Campus. 

Head  of  Division  of  Horticulture. 
Warren  D.  Whitcomb,  B.Sc Waltham. 

Assistant  Research  Professor  of  Entomology. 

Research  Staff  employed  on  Purnell  Funds. 

Arthur  W.  Phillips,  A.M 12  Nutting  Avenue. 

Assistant  Research  Professor  of  Dairying. 
Ruth  E.  Sherburne,  B.Sc.     .       .        .  "     .       .       .       .        87  Pleasant  Street. 

Laboratory  Assistant  in  Agricultural  Economics. 
Hubert  W.  Yount,  M.Sc 39  Main  Street. 

Assistant  Research  Professor  of  Agricultural  Economics. 


Part  II.  15 

Control  Service  Staff. 

Patrick  E.  Bransfield,  B.A.        , 14  Nutting  Avenue. 

Analyst.                                              ^ 
George  B.  Dalrymple 29  Main  Street. 

Analyst. 
WiLBERT  D.  Field,  B.Sc Baker  Place. 

Collector  of  Blood  Samples. 
Henri  D.  Haskins,  B.Sc Easthampton, 

Official  Chemist,  Fertilizer  Control. 
James  T.  Howard 7  Phillips  Street. 

Inspector. 
Frank  J.  Kokoski,  B.Sc Northampton  Road. 

Analyst. 
Mrs.  Leila  Prescott Pelham  Road. 

Analyst. 
Harold  F.  Rowley,  B.Sc 15  Hallock  Street. 

Technical  Assistant. 
Philip  H.  Smith,  M.Sc .       .       .102  Main  Street. 

Official  Chemist,  Feed  Control. 
Lewell  S.  Walker,  B.Sc 19  Phillips  Street. 

Assistant  Official  Chemist,  Fertilizer  Control. 

Extension  Service  Staff. 

Edward  M.  Lewis,  A.M President's  House. 

Dean  and  Acting  President  of  the  College. 
John  D.  Willard,  M.Sc 31  Lincoln  Avenue. 

Director. 
Fayette  H.  Branch,  B.Sc 31  East  Pleasant  Street. 

Extension  Professor  of  Farm  Management. 
William  R.  Cole Fearing  Street. 

Assistant  Extension  Professor  of  Horticultural  Manufactures. 
George  L.  Farley,  M.Sc 61  Amity  Street. 

State  Leader  of  County  Club  Agents. 
Clifford  J.  Fawcett,  B.Sc 70  Lincoln  Avenue. 

Extension  Professor  of  Animal  Husbandry. 
May  E.  Foley,  M.A 87  Pleasant  Street. 

Assistant  Extension  Professor  of  Nutrition. 
Robert  D.  Hawley,  B.Sc South  Amherst. 

Supervisor  of  Correspondence  Courses  and  Extension  Courses  at  the  College. 
William  F.  Howe North  Amherst. 

Assistant  State  Leader  of  County  Club  Agents. 
Ray  M.  Koon,  M.Sc Bedford. 

Extension  Professor  of  Vegetable  Gardening;    in  charge  of  Market  Garden 
Field  Station,  Waltham. 
William  P.  B.  Lockwood,  M.Sc. 51  Cornhill,  Boston. 

Extension  Professor  of  Dairying. 
Robert  J.  McFall,  Ph.D 20  Spring  Street. 

Extension  Professor  of  Agricultural  Economics. 
William  C.  Monahan,  B.Sc. 8  Kellogg  Avenue. 

Extension  Professor  of  Poultry  Husbandry. 
Eaele  H.  Nodine,  B.Sc. 21  Woodside  Avenue. 

Extension  Instructor  in  charge  of  Poultry  Club  Work. 
Sumner  R.  Parker,  B.Sc South  Amherst. 

State  Leader  of  County  Agricultural  Agents. 
Ralph  W.  Redman,  B.Sc 3  Hallock  Street. 

Assistant  Director. 
Lucile  W.  Reynolds,  B.Sc 7  Nutting  Avenue. 

State  Leader  of  County  Home  Demonstration  Agents. 
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Wilbur  H.  Thies,  M.Sc 16  North  Prospect  Street. 

Assistant  Extension  Professor  of  Pomology. 
Marion  L.  Tucker,  B.Sc 87  Pleasant  Street. 

Assistant  Extension  Professor  of  Home  Economics. 
Harriet  M.  Woodward,  B.Sc 87  Pleasant  Street. 

Assistant  State  Leader  of  County  Club  Agents. 

Extension  Professor  of  Agronomy. 

Extension  Editor. 

The  Library  Staff. 

Basil  B.  Wood,  A.B 6  Boltwood  Avenue. 

Librarian. 
Lena  V.  Chap.man 77  South  Pleasant  Street. 

_  Assistant  in  charge  of  circulation. 
Katharine  Powell 9  Amity  Street. 

Department  Librarian. 
Bessie  M.  Weymouth 116  Pleasant  Street. 

Cataloguer. 

Library  Assistant. 

Other  Officers. 
Baldassaros  E.  A.  Bovenzi 61  Amity  Street. 

Engineer. 
John  K.  Broadfoot         ....     -'.       .       .       .      130  Pleasant  Street. 

Assistant  to  the  Treasurer. 
Avis  P.  Christopher Infirmary. 

Resident  Nurse. 
Lawrence  S.  Dickinson,  B.Sc 2  Farview  Way. 

Superintendent  of  Grounds. 
Lulu  Diether Draper  Hall. 

Manager  of  the  Dining  Hall. 
Saimuel  C.  Hubbard North  Amherst. 

Foreman  Department  of  Floriculture. 
Clarence  A.  Jewett 112  Pleasant  Street. 

Superintendent  of  Buildings. 
John-  J.  Lee .        38  Cottage  Street. 

Assistant  to  the  Military  Detail. 
Mrs.  Mary  Macrae Infirmary. 

Matron. 
Mrs.  Marie  B.  Marsh Abigail  Adams  House. 

Matron. 
Ural  V.  Martin 79  Main  Street. 

Curator,  Goessmann  Laboratory. 
William  E.  Martin 5  Phillips  Street. 

Laboratory  Assistant,  Department  of  Horticultural  Manufactures. 
Ends  J.  Montague,  B.Sc Campus. 

Farm  Superintendent. 
Adelbert  Sheffield North  Amherst. 

Superintendent  of  Dairy  Manufactures. 

Graduate  Assistants. 

Frederick  S.  Bartlett,  B.Sc 88  Pleasant  Street. 

Department  of  Chemistry. 
Martin  E.  Cupery,  A.B The  Davenport. 

Department  of  Chemistry. 
Clifford  0.  Gates,  B.S.A 9  Fearing  Street. 

Department  of  Landscape  Gardening. 
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HovANES  Gaeabedian,  B.A Mount  Pleasant, 

Department  of  Chemistry. 
Lester  M.  Holbrook,  B.Sc. 84  Pleasant  Street. 

Department  of  Agricultural  Economics. 
Oliver  W.  Kelly,  B.Sc North  Amherst. 

Department  of  Agronomy, 
David  Moxon,  B.Sc Kappa  Epsilon, 

Department  of  Microbiology. 
Knutb  W.  Nielson,  B.Sc .       .53  Lincoln  Avenue. 

Department  of  Agriculture. 
Gordon  P.  Percival,  B.Sc 90  Pleasant  Street. 

Department  of  Chemistry. 
Charles  F.  Ross,  B.Sc 88  Pleasant  Street, 

Department  of  Entomology. 
Alwyn  C.  Sessions,  B.Sc Oneacre. 

Department  of  Agronomy. 
Foster  H.  Weiss,  B.Sc 85  Pleasant  Street. 

Department  of  Vegetable  Gardening. 
Gus  C.  WoFFORD,  B.Sc .       .       .       83  Pleasant  Street. 

Department  of  Landscape  Gardening. 
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Standing  Committees  of  the  Facltltt. 

1925-1926. 


Commencement. 

Professor  Thayer. 

Treasurer  Kbnney. 
Secretary  Watts. 
Mr.  S.  R.  Packer. 
Asst.  Professor  Clark. 


Course  of  Study. 

Acting  President  Lewis. 
Professor  Waugh. 
Professor  Fernald. 
Professor  Ostrander. 
Professor  Marshall. 
Professor  Chamberlain. 
Professor  Foord. 
Professor  Welles. 
Professor  Julian. 


Discipline. 

Professor  Mackimmie. 

Acting  Dean  Machmer. 
Professor  Chenoweth. 
Professor  Hicks. 
Professor  Gunness. 


Employment. 

Professor  Judkins. 

Treasurer  Kenney. 
Secretary  Watts. 
Professor  Thayer. 


Academic  Activities  Board. 

Professor  Waugh. 

Acting  Dean  Machmer. 


Entrance  Examinations  and  Admission. ! 

Acting  Dean  Machmer.  1 

Professor  Patterson.  i 

Professor  Osmun.  ' 

Professor  Ashley.  ' 

Professor  Glick.  ; 


Health  and  Sanitation. 

Professor  Marshall. 
Treasurer  Kenney. 
Professor  Gage. 
Professor  Hicks. 
Miss  Skinner. 

Library. 

Professor  Marshall. 

Professor  Patterson. 
Professor  Cance. 
Mr.  Wood. 

Scholarship. 

Acting  President  Lewis. 

Acting  Dean  Machmer. 
Professor  Peters. 
Professor  Mackimmie. 
Professor  Patterson. 
Asst.  Professor  Rand. 
Asst.  Professor  Torre y. 
Asst.  Professor  Rice. 

Student  Life. 

Professor  Thayer. 
Secretary  Watts. 
Professor  Sears. 
Professor  Mackimmie. 
Director  Verbeck. 
Professor  Hicks. 

Athletic  Board. 

Acting  Dean  Machmer. 
Professor  Osmun. 
Asst.  Professor  Rice. 
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Admission. 


A.    Application  for  Admission. 

Correspondence  concerning:  admission  should  be  addressed  to  the 
registrar. 

Every  applicant  for  admission  to  the  college  must  be  at  least  sixteen  years  old, 
and  must  present  to  the  registrar  proper  testimonials  of  character,  which,  when- 
ever possible,  should  come  from  the  principal  of  the  school  at  which  the  applicant 
has  prepared  for  college.  Candidates  who  desire  to  present  themselves  for  exam- 
ination in  any  subjects  must  make  application  to  the  college  for  such  privilege  at 
least  one  month  before  the  date  of  the  examination.  Blanks  for  such  application 
may  be  obtained  by  addressing  the  registrar  of  the  college.  All  entrance  creden- 
tials must  be  in  the  hands  of  the  registrar  before  the  applicant  can  matriculate. 

B.    Modes  of  Admission. 

Students  are  admitted  to  the  freshman  class  either  upon  certificate  or  upon 
examination.     No  diploma  from  a  secondary  school  will  be  accepted. 

Cektificates.  —  The  Massachusetts  Agricultural  College  is  affiliated  with  the 
New  England  College  Entrance  Certificate  Board.  Therefore  certificates  of  admis- 
sion will  be  accepted  from  schools  approved  by  the  Board.  Certificates  of  admis- 
sion will  also  be  accepted  from  any  Massachusetts  school  listed  as  class  "A"  by 
the  State  Department  of  Education,  but  not  included  in  the  approved  lists  of 
the  New  England  College  Entrance  Certificate  Board.  Principals  of  schools  in 
New  England  who  desire  the  certificate  privilege  should  address  the  secretary  of 
the  Board,  Professor  Frank  W.  Nicolson,  Wesleyan  University,  Middletown, 
Conn.  Certificates  from  schools  outside  of  New  England  may  be  received  if  those 
schools  are  on  the  approved  list  of  the  leading  colleges  of  the  section  in  which  the 
school  in  question  is  located. 

The  credentials  of  the  Board  of  Eegents  of  the  State  of  New  York  are  accepted 
as  satisfying  the  entrance  requirements  of  this  college  when  offered  subject  for 
subject. 

Certificates  in  order  to  be  accepted  must  present  in  the  prescribed  and  restrictive 
elective  groups  at  least  three  of  the  necessary  fourteen  and  one-half  credits.  It  is 
to  be  understood,  however,  that  responsibility  for  certification  in  either  elementary 
French,  elementarj^  German,  English  1  or  English  2,  Latin  A,  Greek  A  or  algebra 
must  be  assumed  by  one  school,  if  the  candidate  has  received  his  preparation  in 
any  one  subject  named  above  in  more  than  one  school.  Subjects  lacking  on  cer- 
tificate (except  for  the  permitted  number  of  conditions)  must  be  made  up  at  the 
time  of  the  examinations  for  admission. 

Special  Certificate  Arrangement  for  Students  from  Agricultural 
Schools.  —  Superior  graduates  of  Vocational  Schools  of  Agriculture  in  Massa- 
chusetts may  be  accepted  for  the  Degree  of  Vocational  Agriculture  provided: 

(a)  they  are  unqualifiedly  recommended  by  the  Vocational  Division  of  the 
State  Department  of  Education; 

(b)  that  they  can  present  at  least  14|  units  of  certified  entrance  credits. 
Graduates   of   Vocational  Agricultural   Departments   in   Massachusetts   High 

Schools  may  be  admitted  to  the  same  degree  course  provided  they  present  14^ 
certified  units  of  work.     At  least  7|  units  must  be  in  subjects  listed  in  the  "pre- 
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scribed"  and  "restricted  elective"  groups  certified  to  by  the  High  School  Prin- 
cipal in  the  regular  way.  The  other  7  units  will  be  accepted  for  work  done  in  the 
Agricultural  Department  and  approved  both  as  to  quality  and  quantity  by  the 
State  Department  of  Vocational  Education. 

Blank  forms  for  certification  —  sent  to  principals  or  school  superintendents 
only  —  may  be  obtained  on  appHcation  to  the  registrar  of  the  college. 

Examinations.  —  The  examination  in  each  subject  may  be  oral  or  WTitten,  or 
both.  The  standard  required  for  passing  an  examination  for  admission  is  65  per 
cent.     Conditions  to  the  amount  of  two  units  will  be  allowed. 

Entrance  examination  for  admission  to  the  Massachusetts  Agricultural  College 
will  be  held  at  the  following  centers :  — 

In  June  ....    Amherst,  Stockbridge  Hall. 

Massachusetts   Institute   of  Technologj^, 

Cambridge,  Mass. 
Worcester,  Worcester  Polytechnic  Insti- 
tute. 
In  September      .       .       .    Amherst,  Stockbridge  Hall, 

Please  note  that  September  examinations  are  held  in  Amherst  only. 

Schedule  for  Entrance  Examinations  June  17-19,  1926. 

First  Day. 
8.30  A.M.    Algebra. 
10.30  A.M.     Chemistry. 
2.00  P.M.     History  (ancient,  medieval  and  modern,  English,  general.  United 
States  and  Civics). 

Second  Day. 
8.30  A.M.    English  1  and  2. 
11.30  A.M.    Botany. 
2.00  P.M.     Plane  Geometry. 
3.30  P.M.     Physics. 

Third  Day. 

8.30  A.M.     French,  German,  Spanish,  required  and  elective. 
1.00  P.M.     Latin,  elementary,  intermediate  and  advanced,  and  all  one-half 
credit  electives,  except  those  already  noted. 

Schedule  for  Entrance  Examinations  September  8-11,  1926. 

First  Day. 
1.15-5.00  P.M.    Greek,  elementary  and  intermediate. 

Second  Day. 
8.30  A.M.    Algebra. 
10.30  A.M.     Chemistry. 

2.00  P.M.     History  (ancient,  medieval  and  modern,  Enghsh,  general.  United 
States  and  Civics). 

Third  Day. 
8.30  A.M.     English  1  and  2. 

11.30  A.M.     Botany.  ; 

2.00  P.M.     Plane  Geometry.  | 

3.30  p.m.     Physics.  [ 

Fourth  Day.  i 

8.30  A.M.     French,  German,  Spanish,  required  and  elective. 
1.00  P.M.     Latin,  elementary,  intermediate  and  advanced,  and  all  one-half  | 
credit  electives,  except  those  already  noted. 
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C.    Requirements  for  Admission. 

The  requirements  for  admission  are  based  on  the  completion  of  a  four-year 
high  school  course,  or  its  equivalent,  and  are  stated  in  terms  of  units.  The  term 
unit  means  the  equivalent  of  at  least  four  recitations  a  week  for  a  school  year._ 

Fourteen  and  one-half  units  must  be  offered  for  admission  in  accordance  with 
the  entrance  requirements  as  stated  below.  Entrance  credits  gained  either  by 
certificate  or  by  examination  will  hold  good  for  one  year. 

Entrance  Requirements. 

1.  Prescribed.  —  The  following  units  are  prescribed:  — 

English  1 U 

English  2 U 

A  foreign  language         .       .       . 2 

Algebra I2 

Plane  geometry 1 

2.  Restricted  Electives.  —  Three  units  to  be  selected  from  — 

Science 1,  2  or  3 

History  (American  history  and  civics  included)      .        .        .  1,  2  or  3 

A  second  foreign  language  2  or  3 

Additional  work,  in  first  foreign  language        .       .       .       .  1  or  2 

3.  Free  Margin.  —  Free  margin  of  four  units  to  consist  of  any  substantial  work 
(including  agriculture,  general  science  and  a  fourth  year  of  English)  for  which 
credit  of  not  less  than  one-half  unit  earned  in  one  year  is  given  toward  a  secondary 
school  diploma. 

"Units  presented  in  the  free  margin  group  in  subjects  not  included  in  the  exam- 
ination schedule  may  be  offered  onlj^  by  certificate." 

4.  One  unit  of  history  must  be  offered  in  either  the  restricted  electives  or  the 
free  margin. 

5.  If  elementary  algebra  and  plane  geometry  are  counted  as  three  units,  the  total 
requirement  will  be  fifteen  units. 

6.  Both  the  ci  edits  under  the  prescribed  group  and  the  restricted  elective  group 
must  be  presented  either  by  certificate  from  an  approved  school  or  by  examina- 
tion, or  by  a  combination  of  both. 

The  following  is  a  list  of  subjects  in  which  the  entrance  credits  must  be  offered 
in  the  prescribed  and  restricted  elective  groups :  — 

Mathematics  and  Science. 

Botany  ^ i  or  1 

Chemistry^ 1 

Algebra I2 

Plane  geometry 1 

SoUd  geometry i 

Trigonometry i 

Physics^         . 1 

Geology .       .  ^ 

Physical  geography .  h 

Physiology i 

Zoology^ 2 

I  Note-Books.  —  The  keeping  of  a  note-book  ia  required  as  part  of  the  preparation  in  those  subjects  in- 
dicated. Candidates  presenting  themselves  for  examination  in  such  subjects  must  present  at  the  same  time 
a  statement  signed  by  the  Principal  to  the  effect  that  a  satisfactory  note-book  has  been  kept  by  the  can- 
didate. 
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History. 

Ancient 1 

Medieval  and  modern 1 

English 1 

General 1 

United  States  and  ci\dcs ^  .       .1 

English. 

English  1 n 

EngKsh2 1| 

Foreign  Language. 
Elementary  French      .        .        ...        .        .        .     '  .        .        .        .2 

Elementary  German 2 

Elementary  Spanish 2 

Elementary  Latin 2 

Elementary  Greek  ^ 2 

Intermediate  French .        .1 

Intermediate  German  .        .        .    ^ 1 

Intermediate  Spanish 1 

Intermediate  Latin      .        .        . .1 

Intermediate  Greek  ^  1 

Advanced  French 1 

Advanced  German 1 

Advanced  Spanish .        .1 

Advanced  Latin 1 

No  applicant  deficient  in  both  algebra  and  plane  geometry  will  be  admitted. 

D.     Statement  of  Preparation  Required  for  Admission. 

Agriculture.  —  Entrance  credit  in  agriculture  is  granted  on  the  following 
basis :  — 

I.  The  Massachusetts  Agricultural  College  accepts  a  maximum  of  four  credits 
in  agriculture  from  any  secondary  or  county  agricultural  high  school  in  Massa- 
chusetts offering  work  in  that  subject,  provided  evidence  of  such  work  having  been 
done  is  submitted  on  a  principal's  statement,  as  is  indicated  in  the  "free  margin" 
group. 

II.  In  high  schools  organizing  agricultural  club  work  under  the  supervision 
and  rules  of  the  junior  extension  service  of  the  college,  one  credit  is  granted  for 
each  full  year  of  work  performed  under  the  following  plan :  — 

Work  of  the  Winter  Term.  —  (a)  The  study  of  textbooks  such  as  are  suitable  for 
secondary  school  instruction  in  agriculture. 

(6)  Course  of  Study:  A  general  outline  of  suggested  topics  for  studJ^ 

(c)  Visits  by  a  representative  of  the  Massachusetts  Agricultural  College  for 
observation,  counsel  and  advice  in  regard  to  kind  and  amount  of  work  being  done 
in  agriculture. 

{d)  Formation  of  an  agricultural  club  with  officers  from  among  its  own  mem- 
bers, meeting  once  a  month  under  local  supervision  of  some  one  authorized  to  act 
for  the  scho(;l  authorities. 

Work  of  the  Spring  Term.  —  Same  in  general  form  as  winter  term. 

Work  of  the  Summer  Term.  —  An  approved  project  conforming  to  the  rules  of 
some  one  or  more  of  the  agricultural  clubs  of  the  junior  extension  service  of  the 
Massachusetts  Agricultural  College. 

Work  of  the  Fall  Term.  —  (a)  An  exhibit  of  work. 

{h)  Iloports  and  story  of  achievement  submitted  to  the  junior  extension  service 
of  the  college. 

The  maximum  number  of  credits  in  agriculture  is  four. 

'  Examination  in  September  only. 
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Botany.  —  For  one  unit  of  credit  in  botany,  the  work  outlined  in  the  statement 
of  requirements  issued  by  the  College  Entrance  Examination  Board,  or  its  equiva- 
lent, will  be  accepted.  This  work  should  occupy  one  school  year  and  include 
laboratory  and  supplementary  textbook  study.  For  one-half  unit  of  credit,  work 
that  covers  the  same  ground  but  occupies  half  the  time  required  for  a  full  unit  of 
credit  will  be  accepted.  These  requirements  are  met  by  such  texts  as  Stevens' 
"Introduction  to  Botany"  and  Bergen  &  Davis'  "Principles  of  Botany."  A  note- 
book, containing  neat,  accurate  drawings  and  descriptive  records  forms  part  of  the 
requirement  for  either  the  half-unit  or  the  one-unit  credit,  and  this  note-book 
must  be  presented  by  all  applicants  for  admission  upon  examination  in  this  sub- 
ject. The  careful  preparation  of  an  herbarium  is  recommended  to  all  prospective 
students  of  this  college,  although  the  herbarium  is  not  required. 

Chemistry.  —  The  entrance  examination  in  chemistry  will  cover  the  work  out- 
lined by  the  College  Entrance  Examination  Board  as  preparatory  for  college 
entrance.  In  general,  this  consists  of  a  year  of  high  school  chemistry  from  any 
standard  textbook,  with  laboratory  work  on  the  properties  of  the  common  ele- 
ments and  their  simpler  compounds.  No  particular  work  is  prescribed.  The 
keeping  of  a  note-book  is  required. 

Students  who  do  not  take  chemistry  in  the  preparatory  school  begin  the  subject 
in  college,  and  are  required  to  do  extra  work  during  the  first  two  terms,  as  outlined 
under  chemistry,  courses  1  and  2,  pages  65  and  66. 

Mathematics.  —  (a)  Required.  —  Algebra :  The  four  fundamental  operations 
for  rational  algebraic  expressions;  factoring,  determination  of  highest  common 
factor  and  lowest  common  multiple  by  factoring;  fractions,  including  complex 
fractions;  ratio  and  proportion;  linear  equations,  both  numerical  and  literal, 
containing  one  or  more  unknown  quantities;  problems  depending  on  linear  equa- 
tions; radicals,  including  the  extraction  of  the  square  root  of  polynomials  and 
numbers;  exponents,  including  the  fractional  and  negative;  quadratic  equations, 
both  numerical  and  literal;  simple  cases  of  equations  with  one  or  more  unknown 
quantities  that  can  be  solved  by  the  methods  of  linear  or  quadratic  equations; 
problems  depending  upon  quadratic  equations;  the  binomial  theorem  for  positive 
integral  exponents,  the  formulas  for  the  nth  term  and  the  sum  of  the  terms  of  arith- 
metic and  geometric  progressions,  with  applications. 

Plane  Geometry:  The  usual  theorems  and  constructions  of  good  textbooks, 
including  the  general  properties  of  plane  rectihnear  figures;  the  circle  and  the 
measurement  of  angles;  similar  polygons;  areas;  regular  polygons  and  the  meas- 
urement of  the  circle;  the  solution  of  numerous  original  exercises,  including  loci 
problems;  applications  to  the  mensuration  of  lines  and  plane  surfaces. 

(6)  Elective.  —  Solid  Geometry:  The  usual  theorems  and  constructions  of  good 
textbooks,  including  the  relations  of  planes  and  lines  in  space;  the  properties  and 
measurement  of  prisms,  pyramids,  cjdinders  and  cones;  the  sphere  and  spherical 
triangle;  the  solution  of  numerous  original  exercises,  including  loci  problems; 
applications  to  the  mensuration  of  surfaces  and  solids. 

Plane  Trigonometry:  A  knowledge  of  the  definitions  and  relations  of  trigo- 
nometric functions  and  of  circular  measurements  and  angles;  proofs  of  the  prin- 
cipal formulas  and  the  application  of  these  formulas  to  the  transformation  of  the 
trigonometric  functions;  solution  of  trigonometric  equations,  the  theory  and  use 
of  logarithms,  and  the  solution  of  right  and  oblique  triangles. 

Physics.  —  To  satisfy  the  entrance  requirement  in  physics,  the  equivalent  of  at 
least  one  unit  of  work  is  required.  This  work  must  consist  of  both  classroom  work 
and  laboratory  practice.  The  work  covered  in  the  class-room  should  be  equal  to 
that  outlined  in  Hall  &  Bergen's  "Textbook  of  Physics"  or  Millikan  &  Gale;  the 
laboratory  work  should  represent  at  least  thirty-five  experiments  involving  careful 
measurements,  with  accurate  recording  of  each  in  laboratory  note-book.  This 
note-book,  certified  by  the  instructor  in  the  subject,  must  be  submitted  by  each 
candidate  presenting  himself  for  examination  in  physics;  credit  for  passing  the 
subject  will  be  given  on  laboratory  notes  and  on  the  examination  submitted.. 
Candidates  entering  on  certificate  will  not  be  required  to  present  note-books,  but 
the  principal's  certification  must  cover  laboratory  as  well  as  class-room  work. 
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Physiology.  —  Hough  &  Sedgwick's  "The  Human  Mechanism;"  Martin's 
"The  Human  Body;  Briefer  Course." 

Zoology,  Physical  Geography,  Geology.  —  The  following  suggestions  are 
made  concerning  preparation  for  admission  in  the  subjects  named  above:  — 

For  physiography,  Davis'  "Elementary  Physical  Geography;"  Gilbert  &  Brig- 
ham's  "Introduction  to  Physical  Geography."  For  zoology,  textbooks  entitled 
"Animals"  or  "Animal  Studies,"  by  Jordan,  Kellogg  and  Heath;  Linville  & 
Kelley's  "A  Textbook  in  General  Zoology."  For  geology,  A.  P.  Brigham's  "A 
Textbook  of  Geology"  or  Tarr's  "Elementary  Geology." 

AppUcants  for  examination  in  zoology  are  required  to  present  certified  laboratory 
note-books;  applicants  for  examination  in  the  other  subjects  are  advised  to  present 
note-books,  if  laboratory  work  has  been  done.  Good  note-books  may  be  given 
credit  for  entrance.  Examination  in  these  subjects  will  be  general,  in  recognition 
of  the  different  methods  of  conducting  courses;  but  students  will  be  examined  on 
the  basis  of  the  most  thorough  secondary  school  courses. 

History.  —  The  required  unit  must  be  offered  in  either  ancient  historj'",  medieval 
and  modern  history,  English  history,  general  history,  or  United  States  history  and 
civics.  Either  one,  two  or  three  elective  units  in  any  of  the  historical  subjects  here 
named  may  be  offered,  provided  that  no  unit  be  offered  in  the  same  subject  in 
which  the  required  unit  has  been  offered. 

Preparation  in  history  will  be  satisfactory  if  made  in  accordance  with  the  recom- 
mendations of  the  committee  of  seven  of  the  American  Historical  Association,  as 
outhned  by  the  College  Entrance  Examination  Board.  The  examination  will 
require  comparisons  and  the  use  of  judgment  by  the  candidate  rather  than  the 
mere  use  of  memory,  and  it  will  presuppose  the  use  of  good  texiibooks,  collateral 
reading  and  practice  in  written  work.  Geographical  knowledge  may  be  tested  by 
requiring  the  location  of  places  and  movements  on  outline  maps. 

To  indicate  in  a  general  way  the  character  of  the  textbook  work  expected,  the 
texts  of  the  following  authors  are  suggested :  Botsf ord,  Morey  or  Myers,  in  ancient 
history  (to  814  A.D.) ;  Adams,  West  or  Myers,  in  medieval  history;  Montgomery, 
Larned  or  Cheyney,  in  English  history;  Myers  or  Fisher,  in  general  history;  Fiske, 
together  with  MacLaughlin  or  Montgomery,  in  United  States  history  and  civics. 

English.  —  The  study  of  English  in  school  has  two  main  objects,  which  should 
be  considered  of  equal  importance:  (1)  command  of  correct  and  clear  English, 
spoken  and  written;  (2)  ability  to  read  with  accuracy,  intelligence  and  apprecia- 
tion, and  the  development  of  the  habit  of  reading  good  literature  with  enjoj-ment. 

(1)  Grammar  and  Composition  (One  and  One-half  Units).  —  The  first  object 
requires  instruction  in  grammar  and  composition.  English  grammar  should  ordi- 
narily be  reviewed  in  the  secondary  school;  and  correct  spelling  and  grammatical 
accuracy  should  be  rigorously  exacted  in  connection  with  all  written  work  during 
the  four  years.  The  principles  of  English  composition  governing  punctuation,  the 
use  of  words,  sentences  and  paragraphs  should  be  thoroughly  mastered;  and  prac- 
tice in  composition,  oral  as  well  as  written,  should  extend  throughout  the  secondary 
school  period.  Written  exercises  may  well  comprise  letter-writing,  narration, 
description  and  easy  exposition  and  argument.  It  is  advisable  that  subjects  for 
this  work  be  taken  from  the  student's  personal  experience,  general  knowledge  and 
studies  other  than  English,  as  well  as  from  his  reading  in  literature.  Finally, 
special  instruction  in  language  and  composition  should  be  accompanied  by  con- 
certed effort  of  teachers  in  all  branches  to  cultivate  in  the  student  the  habit  of 
using  good  English  in  his  recitations  and  various  exercises,  whether  oral  or 
written. 

(2)  Literature  (One  and  One-half  Units).  —  The  second  object  is  sought  bj^  means 
of  two  lists  of  books,  headed,  respectively,  "Reading"  and  "Study,"  from  which 
may  be  framed  a  progressive  course  in  literature  covering  four  years.  In  connec- 
tion with  both  lists  the  student  should  be  trained  in  reading  aloud  and  encouraged 
to  commit  to  memory  some  of  the  more  notable  passages  both  in  verse  and  in 
prose.  As  an  aid  to  literary  appreciation,  he  is  further  advised  to  acquaint  himself 
with  the  most  important  facts  in  the  fives  of  the  authors  whose  works  he  reads  and 
with  their  place  in  literary  history. 

A.     Books  for  Reading.  —  The  aim  of  this  course  is  to  foster  in  the  student  the 
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habit  of  intelligent  reading  and  to  develop  a  taste  for  good  literature  by  giving 
him  a  first-hand  knowledge  of  some  of  its  best  specimens.  He  should  read  the 
books  carefully,  but  his  attention  should  not  be  so  fixed  upon  details  that  he  fails 
to  appreciate  the  main  purpose  and  charm  of  what  he  reads. 

The  books  provided  for  reading  are  arranged  in  the  following  groups,  from  each 
of  which  at  least  two  selections  are  to  be  made,  except  that  for  any  book  in  Group 
I  a  book  from  any  other  may  be  substituted. 

Group  I.     Classics  in  Translation. 

The  "Old  Testament,"  at  least  the  chief  narrative  episodes  in  Genesis,  Exodus, 
Joshua,  Judges,  Samuel,  Kings  and  Daniel,  together  with  the  books  of  Ruth 
and  Esther. 

The  "Odyssey,"  with  the  omission,  if  desired,  of  Books  I-V,  XV  and  XVI, 

The  "^neid." 

The  "Odyssey"  and  the  "^neid"  should  be  read  in  English  translations  of  recog- 
nized literary  excellence. 

Group  II.     Drama. 

Shakespeare:   "Merchant  of  Venice,"  "As  You  Like  It,"  "Julius  Csesar." 

Group  III.     Prose  Fiction. 

Dickens:  "A  Tale  of  Two  Cities." 

George  Eliot:  "Silas  Marner." 

Scott:   "Quentin  Durward." 

Hawthorne:  "The  House  of  the  Seven  Gables." 

Group  IV.    Essays,  Biography,  etc. 

Addison  and  Steele:  "The  Sir  Roger  de  Coverley  Papers." 
Irving:   "The  Sketch  Book,"  selections  covering  about  175  pages. 
Macaulay:  "Lord  Clive." 
Parkman:  "The  Oregon  Trail." 

Group  V.     Poetry. 

Tennyson:  "The  Coming  of  Arthur,"  "Gareth  and  Lynette,"  "Lancelot  and 
Elaine,"  "The  Passing  of  Arthur." 

Browning:  "Cavalier  Tunes,"  "The  Lost  Leader,"  "How  They  Brought  the  Good 
News  from  Ghent  to  Aix,"  "Home  Thoughts  from  Abroad,"  "Home  Thoughts 
from  the  Sea,"  "Incident  of  the  French  Camp,"  "Herv6  Riel,"  "Pheidip- 
pides,"  "My  Last  Duchess,"  "Up  at  a  Villa  — Down  in  the  City,"  "The 
Italian  in  England,"  "The  Patriot,"  "The  Pied  Piper,"  "De  Gustibus," 
"Instans  Tyrannus." 

Scott:  "The  Lady  of  the  Lake." 

Coleridge:  "The  Ancient  Mariner." 

Arnold:  "Sohrab  and  Rustum." 

B.    Books  for  Study.  —  This  part  of  the  requirement  is  intended  as  a  natural  and 

logical  continuation  of  the  student's  earher  reading,  with  greater  stress  laid  upon 

form  and  style,  the  exact  meaning  of  words  and  phrases,  and  the  understanding  of 

allusions. 

The  books  provided  for  study  are  arranged  in  four  groups,  from  each  of  which 

one  selection  is  to  be  made. 

Group  I.     Drama. 

Shakespeare:  "Macbeth,"  "Hamlet." 

Group  II.     Poetry. 

Milton:  "L'Allegro,"  "II  Penseroso,"  "Comus." 

Book  IV  of  Palgrave's  "Golden  Treasury"  (first  series),  with  special  attention  to 
Wordsworth,  Keats  and  Shelley. 
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Group  III.     Oratory. 

Burke:    "Speech  on  Conciliation  with.  America." 

Washington's  "Farewell  Address,"  Webster's  "First  Bunker  Hill  Oration,"  and 
Lincoln's  "Gettj^sburg  Address." 

Group  IV.    Essays. 

Macaulay:   "Life  of  Johnson." 

Carlyle:   "Essay  on  Burns,"  with  a  brief  selection  from  Burns'  poems. 

Examination.  —  However  accurate  in  subject-matter,  no  paper  will  be  consid- 
ered satisfactory  if  seriously  defective  in  punctuation,  spelling  or  other  essentials 
of  good  usage. 

The  examination  will  be  divided  into  two  parts,  one  of  which  will  be  on  gram- 
mar and  composition,  and  the  other  on  literature. 

In  grammar  and  composition,  the  candidate  may  be  asked  specific  questions 
upon  the  practical  essentials  of  these  studies,  such  as  the  relation  of  the  various 
parts  of  a  sentence  to  one  another,  the  construction  of  indi'V'idual  words  in  a  sen- 
tence of  reasonable  difficulty,  and  those  good  usages  of  modern  English  which  one 
should  know  in  distinction  from  current  errors.  The  main  test  in  composition  will 
consist  of  one  or  more  essays,  developing  a  theme  through  several  paragraphs; 
the  subjects  will  be  drawn  from  the  books  read,  from  the  candidate's  other  studies- 
and  from  his  personal  knowledge  and  experience  quite  apart  from  reading. 

The  examination  in  literature  will  include :  — 

(a)  General  questions  designed  to  test  such  a  knowledge  and  appreciation  of 
literature  as  may  be  gained  by  fulfilling  the  requkements  defined  under  "A,, 
Reading,"  above. 

(6)  A  test  on  the  books  prescribed  for  studj^,  which  will  consist  of  questions 
upon  their  content  and  structure,  and  upon  the  meaning  of  such  words,  phrases 
and  allusions  as  may  be  necessary  to  an  understanding  of  the  works  and  an  appre- 
ciation of  their  salient  qualities  of  style.  General  questions  may  also  be  asked 
concerning  the  lives  of  the  authors,  their  works  and  the  periods  of  hterary  history 
to  which  they  belong. 

French.  —  Elementarj-:  The  necessary  preparation  for  this  examination  is 
stated  in  the  description  of  the  two-year  course  in  elementary  French  recom- 
mended by  the  Modern  Language  Association,  contained  in  the  definition  of  require- 
ments of  the  College  Entrance  Examination  Board. 

Third  and  fourth  year  French  (elective  subjects  for  admission).  —  For  a  third 
credit  unit  in  French  as  an  elective  subject  for  entrance,  the  work  heretofore 
described  by  the  College  Entrance  Examination  Board  as  "intermediate"  is 
expected.     For  a  fourth  credit  unit,  the  work  described  as  "advanced"  is  expected. 

No  examination  for  a  third  unit  in  French  will  be  given  unless  the  candidate 
has  presented  elementary  French  on  certificate,  or  has  written  the  examination 
in  elementary  French. 

No  examination  for  a  fourth  credit  in  French  will  be  given  unless  the  candidate 
has  presented  both  elementary  and  intermediate  French  upon  certificate,  or  has 
written  the  examination  in  both  elementary  and  intermediate  French. 

German.  —  Elementary:  The  entrance  requirements  in  German  conform  to 
those  of  the  College  Entrance  Examination  Board  for  elementary  German  (the 
standard  two-j^ear  requirements). 

Third  and  fourth  year  German  (elective  subjects  for  admission).  —  For  a  third 
credit  unit  in  German  as  an  elective  subject  for  entrance,  when  required  units 
have  been  offered  in  German,  the  work  heretofore  described  bj^  the  College  En- 
trance Examination  Board  as  "intermediate"  is  expected.  For  a  fourth  credit 
unit,  the  work  described  as  "advanced"  is  expected. 

No  examination  for  a  third  unit  in  German  will  be  given  unless  the  candidate 
has  presented  elementary  German  upon  certificate,  or  has  written  the  examina- 
tion in  elementary  German. 

No  examination  for  a  fourth  credit  in  German  will  be  given  unless  the  candidate 
has  presented  both  elementary  and  intermediate  German  upon  certificate,  or  has 
written  the  examination  for  both  elementary  and  intermediate  German. 
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Spanish.  —  Elementary:  The  necessary  preparation  for  this  examination  is 
stated  in  the  description  of  the  two-year  course  in  elementary  Spanish  recom- 
mended by  the  Modern  Language  Association,  contained  in  the  definition  of 
requirements  of  the  College  Entrance  Examination  Board. 

Third  and  fourth  year  Spanish  (elective  subjects  for  admission).  —  For  a  third 
credit  unit  in  Spanish  as  an  elective  subject  for  entrance,  the  work  'heretofore 
described  by  the  College  Entrance  Examination  Board  as  "intermediate"  is  ex- 
pected.    For  a  fourth  credit  unit,  the  work  described  as  "advanced"  is  expected. 

No  examination  for  a  third  unit  in  Spanish  will  be  given  unless  the  candidate 
has  presented  elementary  Spanish  on  certificate,  or  has  written  the  examination 
in  elementary  Spanish. 

No  examination  for  a  fourth  credit  in  Spanish  will  be  given  unless  the  candidate 
has  presented  both  elementary  and  intermediate  Spanish  upon  certificate,  or  has 
written  the  examination  in  both  elementary  and  intermediate  Spanish. 

Greek.  —  Elementary.  —  Greek  grammar  and  composition :  Translation  into 
Greek  of  short  sentences  illustrating  common  principles  of  syntax. 

The  examination  in  grammar  and  prose  composition  will  be  based  on  the  first 
four  books  of  Xenophon's  "Anabasis." 

Intermediate.  —  Homer's  "Iliad,"  Books  I  and  II  (omitting  Book  II,  494  to 
end),  and  the  Homeric  forms,  constructions,  idioms  and  prosody. 

Prose  composition,  consisting  of  continuous  prose  based  on  Xenophon,  and  other 
Attic  prose  of  similar  difficulty. 

Translation  of  passages  of  Homer  at  sight. 

The  examinations  in  Greek,  elementary  and  intermediate,  will  be 
given  in  September  only. 

Latin.  —  Elementary.  —  Two  credit  units  will  be  allowed  if  satisfactory  pro- 
ficiency is  shown  (including  grammar)  in  (a)  the  translation  of  a  passage  or  pas- 
sages taken  from  Caesar's  "Gallic  War,"  covering  at  least  four  books,  and  (6)  the 
translation  of  passages  of  Latin  prose  at  sight. 

Intermediate.  —  Cicero  (third  oration  "Against  Catiline"  and  the  orations  "For 
Archias"  and  "For  Marcellus")  and  sight  translation  of  prose. 

Advanced.  —  Vergil  (^neid,  II,  III  and  VI)  and  sight  translation  of  poetry. 

E.    Admission  to  Advanced  Standing. 

Candidates  for  admission  to  advanced  standing,  in  addition  to  meeting  the  regular 
entrance  requirements,  must  also  pass  examinations  in  those  subjects  already  pur- 
sued by  the  class  they  desire  to  enter.  To  meet  this  requirement,  a  student  trans- 
ferring to  this  college  from  another  college  or  university  of  recognized  standing 
must  present  the  following  credentials :  — 

1.  A  letter  of  honorable  dismissal  from  the  institution  with  which  he  has  been 
connected. 

2.  A  statement  or  certificate  of  his  entrance  record. 

3.  A  statement  from  the  proper  officer  showing  a  complete  record  of  his  work 
while  in  attendance. 

4.  A  marked  catalogue  showing  the  courses  pursued. 

5.  A  statement  from  the  proper  officer,  giving  the  total  number  of  credits  required 
for  graduation  by  the  institution  from  which  the  applicant  is  transferring,  and,  of 
this  total,  the  number  that  the  applicant  has  satisfactorily  completed  at  the  time 
of  transfer. 

These  credentials  should  be  presented  to  the  registrar.  Applications  will  be 
judged  wholh^  on  their  merits  and  the  college  may  prescribe  additional  tests  before 
accepting  applicants  or  determining  the  standing  to  be  granted  them. 

F.     Other  Information  about  Entrance. 

1.  The  privileges  of  the  college  may  be  withdrawn  from  any  student  at  any  time 
if  such  action  is  deemed  advisable.  (It  is  immaterial  whether  the  pupil  has  entered 
by  certificate  or  by  examination.) 

2,  The  examination  in  each  subject  may  be  either  oral  or  written,  or  both.  The 
standard  required  for  passing  an  entrance  examination  is  65  per  cent. 
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3.  To  matriculate,  candidates  must  offer  twelve  and  one-half  of  the  fourteen 
and  one-half  units  required  for  admission,  and  will  be  conditioned  in  those  sub- 
jects not  passed.  At  least  five  and  one-half  credits  must  be  in  the  prescribed  group. 
No  candidate  deficient  in  both  algebra  and  plane  geometry  will  be  admitted. 

4.  Examinations  for  the  removal  of  entrance  conditions  will  be  held  diiring 
the  first  week  of  the  second  term. 

5.  Credits  for  entrance  requirements,  whether  gained  by  certificate  or  by  exam- 
ination, will  hold  good  for  one  year. 

6.  Examinations  in  part  of  the  subjects  required  for  entrance  may  be  taken  one 
year  before  entering  college. 

7.  For  information  concerning  expenses,  scholarships,  etc.,  see  "General  Infor- 
mation." 

8.  For  information  concerning  admission  to  short  courses,  see  "Short  Courses." 

9.  Application  for  admission  as  a  "Special  Student"  should  be  made  to  the 
Dean. 


Part  II. 
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Courses  of  Insteuction. 


FRESHMAN  YEAR. 

Table  of  Freshman  Subjects. 

[Groups  A  and  B  of  each  term  are  required  of  all  Freshman  men:  groups  A  and  C  of  all  Freshman  women. 
For  details,  see  the  following  tables  of  the  first,  second,  and  third  terms,  and  the  description  of  the  courses.] 


First  Term. 


Course  and  Number, 


Class  Hours. 


Laboratory 
Hours. 


Credit  Hours 
per  Week. 


Required  Groups. 
Group  A;  for  men  and  women: 

Agriculture  1  .... 

Chemistry  1  .... 

or 

Chemistry  4  .... 

English  1 

Language  1  or  4  (French  or  German) 

Mathematics  1  (Algebra) 
Group  B;  for  men: 

Military  1  (or  Physical  Education  7) 

Physical  Education  1     . 

Physical  Education  2     . 
Group  C,  for  women: 

Rural  Home  Life  1         .         .         . 

Physical  Education  4     . 


Second  Term. 


Course  and  Number. 


Class  Hours. 


Laboratory 
Hour.s. 


Credit  Hours 
per  Week. 


Required  Groups. 
Group  A;  for  men  and  women: 

Agriculture  2  .... 

Chemistry  2 

or 

Chemistry  5   . 

English  2 

Language  2  or  5  (French  or  German) 

Mathematics  2  (Higher  Algebra)  . 
or 

Mathematics  3  (Solid  Geometry) 

Mathematics  4  fMensuration) 
Group  B;  for  men: 

Military  2  (or  Physical  Education  8) 
Group  C;  for  women: 

Physical  Education  5     . 
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Third  Term. 


Course  and  Number. 


Class  Hours. 


Laboratory 
Hours. 


Credit  Hours 
per  Week. 


Required  Groups. 
Group  A;  for  men  and  women: 

Agriculture  3  .... 

Botany  3         ....         . 

English  3 

Language  3  or  6  (French  or  German) 

Mathematics  5  (Trig.)    . 
Group  B;  for  men: 

Mihtary  3  (or  Physical  Education  9) 

Physical  Education  3     . 
Group  C;  for  women: 

Physical  Education  6     . 

Agriculture  6  .... 


SOPHOMORE  YEAR. 

Table  of  Sophomore  Subjects. 

[Groups  A  and  B  of  each  term  are  required  of  all  Sophomore  men;  groups  A  and  C,  of  all  Sophomore 
women.  In  addition  one  of  the  "Divisional  Elective  Groups"  is  to  be  elected  as  a  unit  by  each  Sophomore. 
For  details,  see  the  following  tables  of  the  first,  second,  and  third  terms,  and  the  description  of  the  courses.] 

First  Term. 


Course  and  Number. 


Class  Hours. 


Laboratory 
Hours. 


Credit  Hours 
per  Week. 


Pequired  Groups. 
Group  A;  for  men  and  women: 

Botany  25       .....         . 

English  25 

English  28 

Physics  25 

Group  B;  for  men: 

Military  25  (or  Physical  Education  30) 

Physical  Education  25  . 
Group  C;  for  women: 

Physical  Education  27  .         .         .         . 

Divisional  Elective  Groups. 
Agriculture: 

Animal  Husbandry  25  . 

Agronomy  25  ..... 

Horticulture: 

Chemistry  25 

or 

Drawing  25     .         .         .         .         . 

Horticulture  25 

Science: 

Modern  Language  (French  or  German) 

Chemistry  25 

Rural  Social  Science: 

Economic  Sociology  25  . 
Rural  Home  Life: 

Landscape  Gardening  30        .         .         . 

Rural  Home  Life  28       ...         . 
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Second  Term. 


Course  and  Number. 


Class  Hours. 


Laboratory 
Hours. 


Credit  Hours 
per  Week. 


Required  Groups. 
Group  A;  for  men  and  women: 

English  20 

English  29 

Zoology  26 

Group  B;  for  men: 

MiUtary  26  (or  Physical  Education  31) 
Group  C;  for  women: 

Physical  Education  28  . 

Divisional  Elective  Groups. 
Agriculture: 

Animal  Husbandry  26  . 

Chemistry  30  .         .         .         .         . 

Physics  26 

Horticulture: 

Physics  26 

Horticulture  26       ....         . 

Agricultural  Economics  26     . 
Science: 

Modern  Language  (French  or  German) 

Physics  26 

Chemistry  26 

Rural  Social  Science: 

Agricultural  Econornics  26     . 

Agricultural  Education  29     . 

History  and  Government  25 
Landscape  Gardening: 

Physics  26 

Mathematics  26      ....         . 

Drawing  26     . 
Rural  Home  Life: 

Chemistry  30 

Rural  Home  Life  29       . 

Rural  Home  Life  32       ...         . 
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Third  Term. 


Course  and  Number. 


Class  Hours. 


Laboratory 
Hours. 


Required  Groups. 
Group  A;  for  men  and  women: 

English  27 

Group  B;  for  men: 

Military  27  (or  Physical  Education  32) 

Physical  Education  26  . 
Group  C;  for  women: 

Physical  Education  29  . 


Divisional  Elective  Groups. 
Agriculture: 

Agronomy  27  ..... 

Microbiology  30      ....         . 
Rural  Engineering  27     . 
Rural  Engineering  30     . 


Physics  27 

English  30 

History  and  Government  27 
Horticulture: 

Agronomy  27  . 

Entomology  28       ....         . 

Horticulture  27 

English  30 

History  and  Government  27 
Science: 

Modern  Language  (French  or  German) 

Physics  27 

Entomology  26       ....         . 


Entomology  28       .         .         . 

Botany  26  ...  . 
Rural  Social  Science: 

Rural  Sociology  27 

Agronomy  27  .         .         . 

Entomology  26       .         .         . 

English  30       ...         . 

History  and  Government  27 
Landscape  Gardening: 

Mathematics  27      .         .         . 

Drawing  27     . 

Entomology  28       .         .         . 

English  30       ...         . 

History  and  Government  27 
Rural  Home  Life: 

English  30       ...         . 

Entomology  28       .         .         . 

Microbiology  33      .         .         . 

Rural  Engineering  33     . 

Rural  Home  Life  33 
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MAJORS:  JUNIOR  AND  SENIOR  YEARS. 

General  Statement. 

A  major  consists  of  60  credit  hours  of  correlated  work,  which  is  arranged  by 
the  student  and  his  adviser. 

The  hst  of  courses  found  under  each  major  on  subsequent  pages  should  not  be 
considered  as  necessarily  a  rigid  program  to  be  followed.  The  heads  of  depart- 
ments have  suggested  this  series  of  courses  as  the  best  for  the  average  man  major- 
ing in  their  departments.  Advisers  may,  however,  make  modifications  to  suit  the 
particular  needs  of  the  student,  provided  these  modifications  conform  precisely  to 
the  class  schedule  as  published  for  the  year. 

Rules  governing  Majors. 

Rule  1.  Election.  —  Each  student,  before  the  first  term  of  his  junior  year, 
shall  elect  a  major  subject  from  the  list  of  majors  given  below;  and  this  major 
shall  consist  of  60  credit  hours  of  correlated  work. 

Rule  2.  Minimum  Credits.  —  The  minimum  number  of  credits  for  graduation 
shall  be  120  junior-senior  credit-hours  in  addition  to  the  satisfactory  completion  of 
the  required  courses  of  the  freshman  year  and  of  the  required  and  elective  groups 
of  the  sophomore  year. 

Rule  3.  Maximum  Credits.  —  The  maximum  number  of  credits  for  any  term 
of  the  junior  or  senior  year  shall  be  22;   the  minimum  shall  be  19. 

Rule  4.  Humanities  and  Rural  Social  Science.  —  A  minimum  of  18  credit 
hours  in  the  Divisions  of  the  Humanities  and  Rural  Social  Science  will  be  required 
of  all  students  during  their  junior  and  senior  j^ears,  with  the  following  restriction: 
that  a  minimum  of  5  credit  hours  will  be  required  in  each  of  the  divisions. 

Rule  5.  Advisers.  —  The  work  of  each  junior  and  senior  will  be  under  the 
immediate  supervision  of  an  instructor  designated  as  major  adviser.  Ordinarily, 
the  major  adviser  will  be  the  head  of  the  department  in  which  the  student  elects 
his  major.  The  adviser  has  full  authority  to  prescribe  the  student's  work  up  to 
60  hours.  He  will,  however,  so  far  as  practicable,  recognize  the  individual  needs 
of  the  student.  It  is  also  expected  that  students  will  seek  the  counsel  of  the  adviser 
with  respect  to  the  remaining  courses  required  for  graduation. 

Rule  6.  Free  Electives.  —  Each  student  during  his  junior  and  senior  years  is 
required  to  take  60  hours  in  his  major  and  also  18  hours  in  the  Divisions  of  the 
Humanities  and  Rural  Social  Science,  making  a  total  of  78  hours  (but  see  Rule  4). 
He  is  allowed  free  choice  of  courses  to  complete  his  required  hours. 

Rule  7.  Registration.  —  No  junior  or  senior  shall  register  until  his  major 
course  of  study  is  approved  by  his  adviser. 

(1)  Course  cards  for  recording  the  election  of  majors  will  be  issued  from  the 
Schedule  Room  five  weeks  before  the  close  of  each  term. 

(2)  This  card  must  be  submitted  by  each  student  to  his  major  adviser,  who  will 
lay  out  the  course  for  the  succeeding  term  and  countersign  the  card. 

(3)  Each  course  card  must  be  filled  out,  giving  the  name  of  student,  his  major, 
his  class  and  the  name  and  address  of  parent  or  guardian.  When  the  major  courses 
have  been  entered  on  this  card,  and  the  hours  of  free  elections  added  by  the  student, 
the  card,  accompanied  by  one  hour  plan,  must  be  returned  to  the  Schedule  Room 
two  weeks  before  the  beginning  of  the  final  examination  period. 

Rule  8.  Change  of  Major.  —  Applications  for  change  of  major  may  be  made 
to  the  dean  in  writing  at  any  time;  when  approved  by  both  major  advisers  con- 
cerned and  by  the  dean  and  the  committee  on  scholarship,  they  become  operative 
'at  the  beginning  of  the  term  following,  provided  that  no  change  in  the  selection 
of  a  major  may  be  made  by  any  student  after  registration  day  of  his  senior  year. 
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Agronomy.     (Major.) 
Professor  Arthur  B.  Beaumont,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


Course. 

Number. 

Credit. 

Term. 

Junior.                            Credit. 

Senior.                          Credit. 

Agronomy 

Agronomy 
Agronomy 
Agronomy 

Agronomy 

Animal  Husbandry    . 

Chemistry 

Chemistry 

Farm  Management    . 

Farm  Management    . 

501. 

51  III. 

75  1. 

77  II. 

78  II. 

501. 
511. 

52  11. 
761. 
77  III. 

3 

3 
5 
5 

3 
3 
6 
6 
3 
3 

I. 

Agronomy  50    .         .         .3 
Agronomy  75    .         .         .5 
Animal  Husbandry  50        .      3 
Chemistry  51    ...      6 

Agronomy  75  .  .  5 
Farm  Management  76      .      3 

11. 

Agronomy  78    .         .         .3 
Chemistry  52    .         .         .      6 

Agronomy  77  .  .  5 
Agronomy  78           .         .      3 

ni. 

Agronomy  51    .         .         .3 

Agronomy  51  .  .3 
Farm  Management  77      .      3 

40 

Animal  Husbandry.     (Major.) 
Professor ,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


Course. 

Number. 

Credit. 

Term. 

Junior.                            Credit. 

Senior.                          Credit. 

Agronomy 
Agronomy  '■ 
Agronomy ' 
Animal  Husbandry 
Animal  Husbandry 
Animal  Husbandry 
Animal  Husbandry 
Animal  Husbandry 
Animal  Husbandry 
Animal  Husbandry 
Animal  Husbandry 
Dairying  . 
Dairying  i 
Farm  Management 
Farm  Management 
Farm  Management' 
Poultry!  . 
Rural  Engineering ' 
Rural  Engineering ' 
Veterinary 
Veterinary 

or 
Veterinary 
Veterinary 

or 
Veterinary 
Veterinary 

or 
Veterinary 

501. 
51  III. 

77  II. 

50  1. 

51  II. 

52  III. 

53  III. 
751. 
7611. 

77  III. 
81  II. 
501. 
52  III. 
51  II. 
761. 
81  III. 

78  III. 
75  1. 

78  II. 
50  II. 

75  1. 

781. 

76  II. 

79  II. 

77  III. 

80  III. 

3 
3 
5 
3 
3 
3 
5 
3 
3 
3 
1 
5 
5 
3 
3 
2 
5 
5 
5 
5 
5 

3 
5 

3 
5 

3 

I. 

Agronomy  50    .         .         .3 
Animal  Husbandry  50        .      3 
Dairy  50           ...      5 

Animal  Husbandry  75      .      3 
Farm  Management  76      .      3 
Rural  Engineering  75 '      .      5 
Veterinary  75  or  78        5  or  3 

f 

II. 

Animal  Husbandry  51        .3 
Farm  Management  51        .      3 
Veterinary  50   .         .         .5 

Agronomy  77 1          .          .       5  ! 
Animal  Husbandry  76      .      3 
Animal  Husbandry  81      .      1 
Rural  Engineering  78 '     .      5  ! 
Veterinary  76  or  79         5  or  3  j 

III. 

Agronomy  51 '           .         .3 
Animal  Husbandry  52        .      3 
Animal  Husbandry  53        .      5 
Dairying  52 !    .         .         .5 

Agronomy  51 1         .         .      3 
Animal  Husbandry  77      .      3 
Farm  Management  81 '    .      2  i 
Poultry  781     ...      5 
Veterinary  77  or  80         5  or  3 

82-88= 

'  Suggeste 

d,  but 

not  requ 

ired. 

2  Only  GO  c 

redit-hours  required. 

i 
1 
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Dairying.     (Major.) 

Professor  Henry  F.  Judkins,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 

Course. 

Number. 

Credit. 

Term. 

Junior.                           Credit. 

Senior.                          Credit. 

]  Agricultural  Economics 

53  III. 

5 

I. 

Agricultural  Education  51 1      5 

Agricultural  Economics  83  >   2 

Agricultural  Economica  ■     . 

75  11. 

5 

Animal  Husbandry  50        .      3 

Chemistry  61 

5 

Agricultural  Economics  i     . 

76X1. 

5 

Chemistry  25    ...      3 

Dairying  75    . 

3 

Agricultural  Economics '     . 

83  1. 

2 

Dairying  50      .         .         .5 

Dairying  76    . 

4 

;  Agricultural  Economics '     . 

84  III. 

2 

Dairying  75      .         .         .3 

Microbiology  82 

5 

'  Agricultural  Education 

511. 
501. 

5 
3 

Dairying  76      .         .         .4 

Animal  idusbandry 

Animal  Husbandry 

81  II. 

1 

II. 

Dairying  51      .         .         .2 

Agricultural  Economics  75 1    5 

j  Chemistry 

25  1. 

3 

Dairying  77      .         .         .5 

Agricultural  Economics  76     5 

i  Chemistry 

611. 

5 

Economic  Sociology  51 1     .      5 

Animal  Husbandry  81 

1 

i  Chemistry 

81  II. 

5 

Microbiology  51         .         .      5 

Chemistry  81 

5 

Dairying  . 

501. 

5 

Rural  Sociology  511  .         .      3 

Dairying  77     . 

5 

Dairj-jng  . 
Dairying  . 
Dairying  . 

51  II. 

52  III. 

75  1. 

2 

5 

Veterinary  Science  50  ■       .      5 

Farm  Management  51 ' 

3 

3 

III. 

Dairying  52      .         .         .5 

Agricultural  Economics  53      5 

Dairying  . 

761. 

4 

Dairying  78      .         .         .5 

Agricultural  Economics  84 1    2 

Dairying  . 

77  II. 

5 

Economic  Sociology  52 1     .      5 

Dairying  78     . 

.    5 

Dairying  . 

78  III. 

5 

Rural  Engineering  81 1       .4 

Economic  Sociology  i 

51  II. 

5 

Economic  Sociology  i 

52  III. 

5 

Farm  Management  i  . 

51  II. 

3 

Microbiology     . 

51  II. 

5 

Microbiology     . 

821. 

5 

Rural  Engineering  i 

81  III. 

4 

Rural  Sociology  i 

5111. 

3 

Veterinary  Science  i 

50  II. 

5 
1052 

1  Suggested,  but  not  required.                                                     2  Only  60  credit-hours  required. 

Farm  Management.     (Major.) 

Professor  James  A.  Foord,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 

Course. 

Number. 

Credit. 

Term. 

Junior.                            Credit. 

Senior.                            Credit. 

Agronomy 

501. 

3 

I. 

Agronomy  50    .         .         .3 

Animal  Husbandry  75 ' 

3 

Agronomy  1 

51  III. 

3 

Animal  Husbandry  50        .      3 

Farm  Management  76 

3 

Agronomy  » 

77  II. 

5 

Dairying  50       .         .         .5 

Rural  Engineering  75 

5 

Animal  Husbandry 

501. 

3 

Pomology  50    .        .        .3 

Veterinary  75 

5 

Animal  Husbandry 
Animal  Husbandry  i 
Animal  Husbandry 

51  II. 

52  III. 

53  III. 

3 
3 
5 

II. 

Animal  Husbandry  51        .3 

Agronomy  77  . 

5 

Animal  Husbandry ' 

75  1. 

3 

Farm  Management  51        .      3 

Animal  Husbandry  76 1 

3 

Animal  Husbandry  1 

76  II. 

3 

Pomology  51     .         .         .3 

Farm  Management  78 

1 

Animal  Husbandry 

77  III. 

3 

Rural  Engineering  78 

5 

Dairying  . 
Dairying  1 
Farm  Management 

501. 
52  III. 
51  II. 

5 
5 
3 

III. 

Agronomy  51 1            .         .3 

Agronomy  51 1 

3 

Farm  Management 

761. 

3 

Animal  Husbandry  52 1      .      3 

Animal  Husbandry  77 

3 

Farm  Management 

77  III 

3 

Animal  Husbandry  53        .      5 

Farm  Management  77 

3 

Farm  Management 

78  II. 

1 

Dairying  52 1     .         .         .5 

Farm  Management  79 

1 

Farm  Management 

79  III. 

1 

Forestry  58       ...      3 

Farm  Management  81 ' 

2 

Farm  Management  1 

81  III. 

2 

Pomology  78 ' 

3 

Forestry   . 

58  III. 

3 

Poultry  781. 

5 

Pomology 

501. 

3 

Rural  Engineering  79 

5 

Pomology 

51  II. 

3 

Pomology  1 

78  III. 

3 

Poultry  1  . 

78  III. 

5 

Rural  Engineering 

75  1. 

5 

Rural  Engineering 

78  II. 

5 

Rural  Engineering 

79  III. 

5 

Veterinary 

75  1. 

5 

942 

^Sug 

?este 

i,  but 

not  requ 

ired. 

-  Only  60  ci 

edit-houra  required. 

36 


P.D.  31. 


Poultry  Husbandry.     (Major.) 
Professor  John  C.  Graham,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


CODHBB. 

Number. 

Credit. 

Term. 

Junior.                            Credit. 

Senior.                          Credit. 

Agricultural  Economi 
Agronomy 
Animal  Husbandry 

cs 

53  III. 

501. 
501. 
51  II. 
501. 

51  II. 

52  III. 

75  1. 

76  1. 

77  II. 
79  III. 

85  1. 

86  II. 

87  III. 

5 
3 
3 
3 
5 
5 
5 
3 
4 
5 
4 
3 
3 
3 

I. 

Agronomy  50    .         .         .3 
Animal  Husbandry  50        .      3 
Poultry  50        ...      5 

Poultry  75      ...      3 
Poultry  76      .         .         .4 
Veterinary  85           .         .      S 

Poultry  Husbandry 
Poultry  Husbandry 
Poultry  Husbandry 
Poultry  Husbandry 
Poultry  Husbandry 
Poultry  Husbandry 
Poultry  Husbandry 
Veterinary  Science 
Veterinary  Science 
Veterinary  Science 

II. 

Poultry  51        ...      5 

Farm  Management  51      .      3 
Poultry  77      ...      5 
Veterinary  86          .         .      3 

III. 

Agricultural  Economics  53       5 
Poultry  52        .         .         .5 

Poultry  79       ...      4 
^  Veterinary  87           .         .      a 

54 

Strongly  Advised.  —  Microbiology  50  I,  Zoology  76  II. 


Floriculture. 
Professor  Clark  L.  Thayer,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


Course. 

Number. 

Credit. 

Term. 

Junior.                            Credit. 

Senior.                          Credit. 

Botany     . 

Botany     . 

Floriculture 

Floriculture 

Floriculture 

Floriculture 

Floriculture 

Floriculture 

Floriculture 

Floriculture 

Floriculture 

Floriculture 

Horticulture 

Horticulture 

501. 
51  II. 
501. 

51  II. 

52  III. 

53  1. 
55  III. 

75  1. 

76  II. 

77  III. 

79  II. 

80  III. 

50  1. 

51  III. 

2 
2 
4 
4 
4 
4 
3 
3 
3 
3 
3 
2-3 
5 
5 

I. 

Botany  50         ...      2 
Floriculture  50           .         .      4 
Floriculture  53           .         .      4 

Floriculture  75  .  .  3 
Horticulture  50        .         .5 

II. 

Botany  51         ...      2 
Floriculture  51           .         .      4 

Floriculture  76  .  .  3 
Floriculture  79                  .      3 

III. 

Floriculture  52           .         .      4 
Floriculture  55           .         .      3 

Floriculture  77  .  .  3 
Floriculture  80  .  .  2-3 
Horticulture  51        .         .5. 

47-48 

Advised.  —  The  department  advises  all  students  who  niajor  in  this  subject  to  take  Entomology  50,  Land- 
scape Gardening  75,  Botany  78,  79  and.  80,  and  Agricultural  Economics  53  and  83. 


^art  II. 
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Landscape  Gardening.     (Major.) 
Professor  Frank  A.  Waugh,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


Course. 


Floriculture 
Horticulture 
Horticulture 
Landscape  Gardening 
Landscape  Gardening 
Landscape  Gardening 
Landscape  Gardening 
Landscape  Gardening 
Landscape  Gardening 
Landscape  Gardening 
Landscape  Gardening 
Landscape  Gardening 
Landscape  Gardening 
Landscape  Gardening 


Number. 


55  III. 

501. 
51  III. 

50  1. 

51  II. 

52  III. 

751. 

76  1. 

77  III. 

78  1. 

79  1. 

80  II. 

81  II. 

82  III. 


Credit. 
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Term. 


II. 


III. 


Junior. 


Credit. 


Horticulture  50  .  .      5 

Landscape  Gardening  50  .      5 

Landscape  Gardening  78  . 

or79     .         .         .  .3 


Landscape  Gardening  51 


Floriculture  55  .         .      3 

Horticulture  51  .         .      5 

Landscape  Gardening  52    .      5 


Senior. 


Credit. 


Landscape  Gardening  75  .      3 
Landscape  Gardening  76  .      4 
Landscape  Gardening  78 
or  79  .         .       .  .3 


Landscape  Gardening  80  .      4 
Landscape  Gardening  81  .      4 


Landscape  Gardening  77  .      4 
Landscape  Gardening  82  .      4 


Additional  Information.  —  Modifications  may  be  permitted  when  they  appear  advisable. 


Pomology.     (Major.) 
Professor  Fred  C.  Sears,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


COUESE. 


Number. 


Agricultural  Economics 

Agronomy  .         .         . 

Botany     .         .  .         . 

Horticultural  Manufactures 

Horticultural  Manufactures, 

Pomology 

Pomology 

Pomology 

Pomology 

Pomology 

Pomology 

Pomology 

Pomology 

Pomology 

Pomology 

Pomology 

Eural  Engineering 


63  III. 
77  II. 

50  1. 

75  1. 

76  II, 
501. 
51II. 
52  III. 
54  II. 

75  1. 

76  II. 

77  1. 

78  III. 
801. 

81  II. 

82  III. 
78  III. 


Credit. 


5 
5 
2-6 
5 
3 
3 
3 
3 
3 
3 
3 
3 
3 
1 
1 
1 
5 

52-58 


Term. 


II. 


III. 


Junior. 


Credit. 


Botany  50 
Pomology  50 


.  2-6 
.      3 


Pomology  51 
Pomology  54 


Agricultural  Economics  53       5 
Pomology  52     .         .         .3 


Senior. 


Credit. 


Horticultural  Manuf.  75 
Pomology  75  . 
Pomology  77  . 
Pomology  80  . 


Agronomy  77 
Horticultural  Manuf. 
Pomology  76  . 
Pomology  81  . 


Pomology  78  . 
Pomology  82  .  _ 
Rural  Engineering  78 
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Vegetable  Gakdening.     (Major.) 
Professor  Feank  A.  Waugh,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


Course. 

Number. 

Credit. 

Term. 

Jimior.                           Credit. 

Senior.                          Credit. 

Agronomy 
Agronomy 

Botany    .... 
Botany     .... 
Vegetable  Gardening 
Vegetable  Gardening 
Vegetable  Gardening 
Vegetable  Gardening 
Vegetable  Gardening 

75  1. 
77  II. 
501. 
5111. 

52  II. 

53  III. 

75  1. 

76  II. 

77  III. 

5 
5 
2 
2 
5 
5 
5 
5 
5 

I. 

Agronomy  75    .         .         .5 
Botany  50         ...      2 

Agronomy  75           .         .      5 
Vegetable  Gardening  75   .      5 

II. 

Agronomy  77    .         .         .5 
Botany  51         .         .         .2 
Vegetable  Gardening  52     .      5 

Vegetable  Gardening  76  .      5 

III. 

Vegetable  Gardening  53     .      5 

Vegetable  Gardening  77  .     5 

39 

Economic  Botany.     (Major.) 
Professor  A.  Vincent  Osmun,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


Course. 

Number. 

Credit. 

Term. 

Junior,                             Credit. 

Senior.                          Credit. 

Agricultural  Education 

56  III. 

5 

I. 

Agronomy  50    . 

3 

Botany  58  or  61      .        .      3 

Agronomy 

501. 

3 

Botany  52  or    . 

3 

Botany  75  or  .         .         .5 

Botany     . 

521. 

3 

Botany  58  or  61 

3 

Botany  78       .         .         .5 

Botany 

53  II. 

3 

Chemistry  51    . 

6 

Chemistry  80           .         .      5 

Botany 

54  III. 

3 

English  65 

3 

Botany 

55  III. 

5 

French  or  German  50 

3 

Botany 

581. 

3 

Botany 

611. 

3 

Botany 

59  II. 

3 

II. 

Botany  53  or    . 

3 

Botany  59  or  62       .         .      3 

Botany 

62  II. 

3 

Botany  59  or  62 

3 

Botany  76  or  .         .         .5 

Botany 

60  III. 

3 

Chemistry  52    . 

6 

Botany  79      .        .       3  or  5 

Botany 

63  III. 

3 

Entomology  51 

3 

Chemistry  86           .         .      3 

Botany 

75  1. 

5 

French  or  German  51 

3 

Entomology  90        .         .      3 

Botany 

76  II. 

5 

Botany 

77  III. 

5 

III. 

Agricultural  Education  56 

5 

Botany  60  or  63       .         .      3 

Botany 

78  1. 

5 

or 

Botany  77  or  .         .         .5 

Botany 

79  II. 

3  or  5 

English  52 

3 

Botany  80       .         .        3  or  5 

Botany 

80  III. 

3  or  5 

Botany  54  or    . 

3 

.Agricultural  Education  56      5 

Chemistry 

511. 

6 

Botany  60  or  63 

3 

Chemistry 

52  II. 

6 

Botany  55 

5 

Chemistry 

80  1. 

5 

French  or  German  52 

3 

Chemistry 

86  II. 

3 

Geology  52 

5 

English    . 

52  lU. 

3 

English     . 

651. 

3 

Entomology 

51  II. 

3 

Entomology 

90  II. 

3 

French  or  German 

501. 

3 

French  or  German 

5111. 

3 

French  or  German 

52  III. 

3 

Geology   . 

52  HI. 

6 

112-1161 

'  A  student  is  required  to  select,  in  consultation  with  his  major  adviser,  at  least  60  credits  from  this  list. 


Part  II. 
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Agricultural  Chemistry.     (Major.) 
Professor  Charles  A.  Peters,  Adviser. 

(The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


COUBSB. 

Number. 

Credit. 

Term. 

Junior. 

Credit. 

Senior.                          Credit. 

Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 

511. 

52  II. 

53  III. 
611. 

62  11. 

63  III. 
75  1. 
801. 
8611. 
87  III. 

90  II. 
9211. 

94  11. 

96  II. 

91  III. 

93  m. 

95  III. 

97  III. 

6 
6 
6 
5 
6 
5 
6 
5 
3 
3 

51 
51 

I. 

Chemistry  51    . 
Chemistry  61    . 

.      6 
.      5 

Chemistry  75  .  .  6 
Chemistry  80           .         .      5 

II. 

Chemistry  52    . 
Chemistry  62    . 

.      6 
.      6 

Chemistry  86  .  .  3 
Chemistry  90,  92,  94,  96  .      5 

III. 

Chemistry  53    . 
Chemistry  63    . 

.      6 
.      5 

Chemistry  87  .  .  3 
Chemistry  91,  93,  95,  97  .      5 

61 

A  knowledge  of  German  is  required.    Students  having  had  no  German  previously  should  elect  it  at  the 
beginning  of  the  sophomore  year. 

1  Students  will  select  one  course  from  groups  90,  92,  94,  96,  and  91,  93,  95,  97,  respectively. 


Economic  Entomology.    (Major.) 
Professor  Henry  T.  Fernald,  Adviser. 

IThe  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.) 


COUESE. 

Number. 

Credit. 

Term.  Junior.                           Credit. 

Senior.                          Credit. 

Botany     . 

Chemistry 

Entomology 

Entomology 

Entomology 

Entomology 

Entomology 

Entomology 

Entomology 

Entomology 

Entomology 

Entomology 

Entomology 

Entomology 

Entomology 

Geology    . 

Zoology    . 

Zoology    . 

Zoology    . 

51 II, 

801. 
52  1. 
531. 

54  1. 

55  II. 
5611. 
57  111. 
65  111. 
75  111. 
761. 
7711. 
78  III. 
851. 
9011. 
52  111. 

50  1. 

51  II. 

52  III. 

4 
5 
2 
5 
2 
4 
3 
2 
3 
4 
5 
3 
4 
3 
3 
5 
3 
3 
3 

I, 

Chemistry  511           .         .      6 
Entomology  52          .         .      2 
Entomology  53          .         .      5 
Entomology  54          .         .      2 
French  or  German  50 1       .      3 

Chemistry  80  .  .  5 
Entomology  76  .  .5 
Entomology  85  .  .3 
Horticulture  501  .  .  5 
Zoology  50      ...      3 

II. 

Botany  51        ...      4 
Chemistry  52 1           .         .      6 
Entomology  55          .         .      4 
Entomology  56          .         .      3 
French  or  German  51 1       .      3 

Entomology  77  .  .  3 
Entomology  90  .  .  3 
Pomology  791  .  .  3 
Zoology  51      ...      3 

III. 

Entomology  57          .         .      2 
Entomology  65          .         .      3 
Entomology  75          .         .      4 
Chemistry  531                    .      6 
French  or  German  52 1       .      3 

Entomology  78  .  .4 
Geology  52  ...  5 
Horticulture  51 1  .  .6 
Pomology  781  .  .  3 
Zoology  52      .         .         .3 

66 

1  Suggested,  but  not  required. 
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Microbiology.     (Major.) 
Professor  Charles  E.  Marshall,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


Course. 

Number. 

Credit. 

Term. 

Junior.                            Credit. 

Senior.                          Credit. 

Microbiology     . 

or 
Microbiology    . 

501. 

son. 

50  III. 

51  II. 

51  III. 

52  III. 

60  1. 
61 II. 
62  III. 

811. 

821. 

83  in. 

80  II. 

75  II. 

76  III. 

5 

5 
5 
3 
3 
3 

5 

5 
5 

39 

I. 

Microbiology  50  .  .5 
Microbiology  60        .        .      3 

Microbiology  60  .  .3 
Microbiology  81  .  .5 
Microbiology  82       .         .5 

Microbiology     . 
Microbiology    . 

or 
Microbiology    . 
Microbiology     . 
Microbiology     . 
Microbiology     . 
Microbiology     . 
Microbiology    . 

or 
Microbiology    . 

or 
Microbiology    . 
Microbiology    . 

or 
Microbiology     . 
Microbiology    . 

II. 

Microbiology  50  .  .6 
Microbiology  51  .  .5 
Microbiology  61        .         .3 

Microbiology  61  .  .3 
Microbiology  75  .  .5 
Microbiology  80      .        .5 

III. 

Microbiology  50  .  .5 
Microbiology  51  .  .5 
Microbiology  52  .  .5 
Microbiology  62        .        .3 

Microbiology  62  .  .3 
Microbiology  76  .  .5 
Microbiology  83      .        .5 

Agricultural  Economics.     (Major.) 
Professor  Alexander  E.  Cance,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


CocTRSB.                 Number. 

Credit. 

Term. 

Junior.                            Credit. 

Senior.                         Credit. 

Agricultural  Economics 
Agricultural  Economics 
Agricultural  Economics 
Agricultural  Economics 
Agricultural  Economics 
Agricultural  Economics 
Agricultural  Economics 
Agricultural  Economics 
Agricultural  Economics 
Agricultural  Education 
Economic  Sociology  . 
Economic  Sociology  . 
English    .... 
Rural  Sociology  i 
Rural  Sociology  i 

50  1. 

52  II. 

53  III. 

75  II. 

76  II. 

77  1. 

78  III. 

79  1. 
87  III. 
55  1. 

51  II. 

52  HI. 
651. 

51  II. 

52  III. 

5 
5 
5 

i 

5 
3 
5 
3 
5 
5 
5 
3 
3 
3 

I. 

Agricultural  Economics  50       5 
Agricultural  Education  55        5 
Englishes         ...      3 

Agricultural  Economics  77  5 
Agricultural  Economics  79     5 

II. 

Agricultural  Economics  52       5 
Economic  Sociology  51       .       5 
Rural  Sociology  51 1  .         .      3 

Agricultural  Economics  75  5 
Agricultural  Economics  76      5 

III. 

Agricultural  Economics  53        5 
Economic  Sociology  52       .      5 
Rural  Sociology  52 1  .         .      3 

Agricultural  Economics  78  3 
Agricultural  Economics  87     3 

652 

'  Suggested,  but  not  required. 


2  Only  60  credit-hours  required. 


Part  II. 
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Agricultural  Education.     (Major.) 
Professor  Winthrop  S.  Welles,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


CoimsE. 


Agricultural  Education 


Agricultural 
Agricultural 
Agricultural 

or 
Agricultural 
Agricultural 

or 
Agricultural 
Agricultural 
Agricultural 

or 
Agricultural 
Agricultural 
Agricultural 
Agricultural 


Education '] 

Education 

Education 

Education 
Education 

Education 
Education 
Education 

Education 
Education 
Education 
Education 


Agricultural  Education 


Agricultural 
Agricultural 
Agricultural 
Agricultural 
Agricultural 


Education 
Education 
Education 
Education 
Education 


Number.  Credit.    Term.   Junior. 


511. 

Sin. 

52  1. 
551. 

55  II. 

56  II. 

56  III. 

75  II. 

76  1. 

76  III. 

77  III. 

79  III. 

801. 

80  II. 

80  III. 

81  III. 
83  III. 

85  1. 
95  II. 


1-5 
2 
2 
3 
3 


45-49 


III. 


Credit.      Senior. 


Agricultural  Economics  50 
Agricultural  Education  55 


Agricultural  Economies  53 
Agricultural  Education  56 


Agricultural  Economics  75       5 
Agricultural  Education  51        5 


Credit. 


Agricultural  Education  76      5 
Agricultural  Education  80  1-5 


Agricultural  Education  75      3 
Agricultural  Education  80  1-5 


Agricultural  Education  77      3 
Agricultural  Education  80  1-5 


Courses  indicated  for  juniors  and  seniors  are  planned  for  students  preparing  to  teach  agriculture.  Tech- 
nical courses  in  agricultural  and  additional  supporting  courses  are  chosen  in  conference  with  the  adviser. 

Advised.  —  (i)  For  general  teaching  program,  six  of  the  following  courses:  51,  52,  55,  56,  75,  79,  80  and  95. 
{6)  For  extension  teaching  51,  55,  76,  77  and  80  or  their  equivalents. 


Rural  Sociology.     (Major.) 
Professor ,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


CODESB. 

Number. 

Credit. 

Term. 

Junior.                             Credit. 

Senior.                          Credit. 

Agricultural  Economics 
Agricultural  Economics 
Agricultural  Economics 
Agricultural  Economics 
Economics  and  Sociology    . 
Economics  and  Sociology    . 
Economics  and  Sociology    . 
Economics  and  Sociology    . 
Rural  Sociology 
Rural  Sociology 
Rural  Sociology 
Rural  Sociology 
Rural  Sociology 
Rural  Sociology 
1  Rural  Sociology 

50  1. 

52  II. 

53  III. 
75  II. 

50  1. 

51  II. 

52  in. 

75  1. 
501. 

51  II. 

52  III. 

77  II. 

79  1. 

80  II. 

81  III. 

5 
5 
5 
5 
5 
5 
5 
5 
3 
3 
3 
3 
1-3 
1-3 
1-3 

I. 

Economic  Sociology  50       .      5 
Rural  Sociology  50    .         .3 

Agricultural  Economics  50  5 
Economic  Sociology  75  .  5 
Rural  Sociology  79  .         .  1-3 

II. 

Economic  Sociology  51       .      5 
Rural  Sociology  51    .         .3 

Agricultural  Economics  52  5 
Agricultural  Economics  75  5 
Rural  Sociology  77  .  .3 
Rural  Sociology  80  .         .  1-3 

III. 

Economic  Sociology  52       .      5 
Rural  Sociology  52    .        .      3 

Agricultural  Economics  53  5 
Rural  Sociology  81  .        .1-3 

55-61 1 

Only  60  credit-hours  required. 
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Rural  Home  Life.     (Major.) 
Professor  Edna  L.  Skin:n-ee,  Adviser. 

[The  heavy-faced  type  indicates  the  term  in  which  the  course  is  given.] 


C0€BSE. 


■Nmnber.  Credit.    Tenn.  Junior. 


Credit.    I  Senior. 


Credit. 


Agricoltiiral  Education 
Chemistay 

Economic  Sociology  . 
EBstory  and  Government 
Horticnltural  Manufacture^ 
Rural  Engineericg 
Rural  Home  Life 
Rural  Home  Life 
Rural  Home  Life 
Rural  Home  Life 
Rural  Home  Life 
Rural  Home  Life 
Rural  Home  Life 


5-5  11. 

0 

801. 

0 

501. 

5 

27  rn. 

2 

80  1. 

4 

53  n. 

4 

501. 

5 

52  111. 

5 

61  in. 

3 

761. 

4 

78  n. 

3 

811. 

3 

83  in. 

3 

n. 


in. 


Chemistry  80    . 
Economic  Sociology  50 
Rural  Home  Life  50  . 


Horticultural  Manuf . 
Rural  Home  Life  76 
Rural  Home  Life  81 


Agricultural  Education  55 
Rural  Engineering  53 


5    ;  Rural  Home  Life  78 


History  and  Government  27 
Rural  Home  Life  52  . 
Rural  Home  Life  61  . 


2    I  Rural  Home  Life  83 
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Description  of  Courses. 


DIVISION  OF  AGRICULTURE. 

Professor  Foord. 

[Heavy-faced  Roman  numerals  indicate  the  term  in  which  the  course  is  given.    Numbering  of  courses: 

1  to  24,  inclusive,  freshmen;   25  to  49,  inclusive,  sophomores;   50  to  74,  inclusive,  juniors;   75  to  99,  inclusive, 

seniors.] 

Agriculture. 

1.  I.  2.  II.  3.  III.  AoRicrLTURE.  —  Required  course  for  all  freshmen. 
A  survey  course,  tracing  the  development  of  man  as  influenced  by  agriculture. 
It  considers  those  problems  which  our  complicated,  present-day  ci^-iKzation  looks 
to  agriculture  to  solve,  —  problems  practical,  scientific,  commercial,  sociological. 
The  object  of  the  course  is  to  give  to  students  the  agricultural  concept,  and  an 
appreciation  of  the  close  relationship  of  all  hnes  of  human  activity  to  the  great 
problems  of  agriculture. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Laxphear. 

6.  III.  AGRicrLTOL-^L  Opportuxities  for  Womex.  —  For  freshman  women. 
Designed  to  show  the  woman  who  is  interested  in  agriculture  what  opportunities 
there  are  for  her  in  that  field,  and  how  she  may  bast  take  advantage  of  them. 
The  types  of  agricultural  work  for  which  women  are  best  adapted  are  discussed. 
A  study  is  made  of  some  of  the  special  problems  which  confront  the  woman  farmer, 
and  her  best  ways  of  sohing  them. 

2  class  hours.  Credit,  2. 

Miss  Hamlin. 
Agronomy. 

Professor  Beaumont,  Assistant  Professor  Michels,  Assistant  Professor  Laxpheae,  Mr.  Thayer,  Mr.  Street. 

The  courses  in  agronomy  are  designed  to  present  the  fundamental  knowledge 
concerning  the  soil  and  the  principal  products  of  the  field.  The  basic  course  in 
soils  is  required  of  students  majoring  in  the  agriculture,  horticulture,  and  rural 
social  science  divisions.  The  electives  are  designed  to  meet  the  needs  of  those 
specializing  in  soils  and  field  crops  and  other  speciahzed  fields  including  both 
pure  and  apphed  science. 

The  laboratories  for  soils  and  fertilizers  include  one  for  elementary  work,  sup- 
pUed  -with,  locker  equipment  for  200  students,  and  one  for  advanced  work,  accorn- 
modating  80  students.  These  laboratories  are  equipped  with  steam  and  electric 
ovens,  balances,  centrifuge,  microscopes  and  other  apparatus  necessary  for  a 
study  of  soils  and  fertihzers.  Storerooms,  stock  rooms-,  and  balance  rooms  are 
conveniently  near  the  laboratories.  There  is  also  a  workroom  attached,  equipped 
with  power  machinery  for  grinding  soils,  fodders  and  the  hke. 

The  crops'  laboratories  include  one  for  seed  study,  with  lockers  for  50  students, 
and  a  laboratory  for  the  study  of  cereals,  forage  crops,  roots,  etc.,  with  lockers  for 
64  students.  The  equipment  of  these  laboratories  includes  steam  ovens,  constant 
temperature  electric  ovens,  ovens  for  seed  germination,  Brown-Duval  moisture 
apparatus,  balances,  microscopes,  and  collections  of  seeds,  gi-asses,  tubers,  weeds, 
etc.  A  balance  room,  root  cellar  and  two  storerooms,  one  of  which  is  mouse- 
proof,  are  also  used  for  crop  work. 
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A  modern  steam-heated  greenhouse  25  by  35  feet,  used  for  work  in  soils  and 
crops,  is  a  valuable  part  of  the  equipment.  Near  the  greenhouse  is  a  crop  garden 
on  which  different  varieties  of  corn,  grasses,  clovers,  etc.,  are  grown  for  demon- 
stration purposes,  and  as  a  source  of  material  for  class  work.  In  addition,  the 
general  college  farm  of  250  acres  is  used  for  field  study  in  soils  and  crops,  and  as 
a  source  of  material. 

Required  Courses. 

25.  I.  Agronomy.  —  For  sophomores.  An  introductorj-  course  designed  to 
acquaint  the  student  with  the  most  important  field  crops  and  their  production. 

2  class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Assistant  Professor  Michels  and  the  Department. 

27.  III.  Soils  and  Fertilizers.  —  For  sophomores.  A  study  of  soils  and 
their  properties,  soil  management,  methods  of  soil  improvement  and  maintenance 
of  fertility,  including  the  use  of  farm  manures,  commercial  fertilizers  and  soil 
amendments. 

3  class  hours.  1  2-hour  laboratory  period,  credit,  4. 

Professor  Beaumont  and  the  Department. 
Prerequisite,  Freshman-required  Chemistry. 

Elective  Courses. 

50.  I.  Forage  Crops.  —  For  juniors;  seniors  may  elect.  History,  classi- 
fication and  production  of  corn  and  of  those  grasses,  legumes,  root  and  tuber 
crops  suited  to  New  England  conditions.  Crops  of  less  importance  in  New  Eng- 
land are  briefly  considered.  The  work  includes  lecture,  laboratory  and  field  studj\ 
2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Michels. 
Prerequisites,  Agronomy  25  and  27,  Botany  3. 

51.  III.  Advanced  Field  Crops  (1926-27).  —  For  juniors  and  seniors. 
Study  of  the  cereals  and  other  field  crops  not  taken  up  or  only  briefly  considered 
in  Course  50.  General  problems  of  crop  production  are  also  considered,  and  the 
work  is  not  entirely  confined  to  New  England  conditions.  The  laboratory  work 
includes  a  study  of  the  cereals,  the  quality  of  seeds,  grains  and  crop  products, 
crop  problems  and  field  work  with  such  crops  as  are  available.  Given  in  alternate 
years. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Michels. 
Prerequisite,  Agronomy  50. 

75.  I.  Advanced  Soils  (1925-26).  —  For  juniors  and  seniors.  A  continuation 
of  studies  begun  in  Agronomy  27  with  special  emphasis  placed  on  soil  classifica- 
tion and  adaptability  and  recent  advances  in  soil  science.  The  field  work  consists 
of  a  detailed  study  of  soil  texture  and  other  properties  affecting  crop  adaptability 
and  soil  management;  accompanied  by  a  laboratory  study  of  the  physical  prop- 
erties of  the  soils  sampled.     Given  in  alternate  years. 

2  class  hours.    '  1  4-hour  and  1  2-hour  laboratory  period,  credit,  5. 

Professor  Beaumont. 
Prerequisite,  Agronomy  27. 

_  77.  II.  Manures  and  Fertilizers.  —  For  seniors.  An  advanced  course, 
giving  a  general  discussion  of  the  different  theories  which  have  been  held  relative 
to  the  functions  and  importance  of  manures  and  fertilizers,  and  leading  up  to  the 
views  at  present  accepted.  Considerable  attention  is  devoted  to  consideration  of 
the  experimental  work  which  has  been  done,  and  which  is  now  in  progress.  The 
laboratory  work  consists  of  a  study  of  fertilizers,  fertilizer  mixtures,  limes  and  cul- 
ture work. 

3  class  hours.  2  2-hour  laboratory  periods,  credit  5. 

Professor  Beaumont  and  the  Department. 
Prerequisite,  Agronomy  27.     Advised,  Chemistry  61, 
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78.    II.     Breeding  of  Field  Crops  (1925-26).  —  For  juniors  and  seniors. 
Deals  with  the  improvement,  by  selection  and  breeding,  of  the  crops  studied  in 
Course  50.     Given  in  alternate  years. 
2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Michels. 
Prerequisite,  Agronomy  50. 

Animal  Husbandry. 

Professor ,  Assistant  Professor  Rice,  Assistant  Professor  Glatfelter,  Mr. 


It  is  the  purpose  of  this  department  to  present  comprehensive  information  on 
the  subject  of  animal  husbandry.  The  first  courses  are  studies  of  the  breeds, 
tj^pes  and  market  classes  of  live  stock.  These  are  followed  by  courses  in  judging, 
breeding  and  management. 

The  department  is  equipped  with  an  excellent  laboratory,  Grinnell  Arena,  which 
has  a  seating  capacity  of  180.  The  equipment  for  classroom  instruction  includes 
upwards  of  125  head  of  dairy  cattle  which  are  superior  representatives  of  Jersey, 
Guernsey,  Ayrshire  and  Holstein  breeds;  considerable  numbers  of  Berkshire  and 
Chester  White  pigs;  pure-bred  Percherons;  and  several  work  teams  of  various 
types.  The  department  has  a  collection  of  plaster  of  Paris  models  of  individuals 
of  foreign  and  domestic  breeds  of  horses,  cattle,  sheep  and  swine;  and  a  set  of  over 
250  lantern  slides  portraying  the  leading  prize-winning  producing  and  breeding 
animals  of  the  principal  breeds  of  horses,  cattle,  sheep  and  swine.  There  is  also  a 
collection  of  the  different  foodstuffs  available  for  the  use  of  New  England  farmers. 
All  this  equipment  is  being  added  to  from  time  to  time  as  funds  are  available. 

Required  Courses. 

25.  I.  Livestock  Judging  and  Market  Classes  of  Farm  Animals.  — 
For  sophomores.  A  study  of  the  principles  governing  the  selection  of  animals  for 
market,  feed  lot,  breeding,  milk  production  and  work,  including  the  use  of  the 
score  card  and  the  comparative  judging  of  the  various  types  of  live  stock.  Text- 
book, Vaughn's  "Types  and  Market  Classes  of  Farm  Animals." 

.  2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

26.  II.  Types  and  Breeds  of  Livestock.  —  For  sophomores.  A  course 
covering  the  origin,  history,  development  and  characteristics  of  the  different 
breeds  of  horses  and  sheep.  Textbook,  Plumb's  "Types  and  Breeds  of  Farm  Ani- 
mals." 

2  class  hours.  -  1  2-hour  laboratory  period,  credit,  3. 

'  Prerequisite,  Animal  Husbandry  25. 

Elective  Courses. 

50.  I.  Feeds  and  Feeding.  —  For  juniors.  A  study  of  the  principles  of 
animal  nutrition;  of  the  composition  and  qualities  of  feeding  materials.  Text- 
book, Henry's  "Feeds  and  Feeding." 

3  class  hours.  _  Credit,  3. 

Assistant  Professor  Rice. 
Prerequisite,  Animal  Husbandry  25  and  26. 

51.  11.  Feeds  and  Feeding.  —  For  juniors.  A  study  of  feeding  practice 
as  related  to  all  farm  animals.  Considerable  work  will  be  given  in  the  formulat- 
ing of  rations. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Rice. 
Prerequisite,  Animal  Husbandry  50. 

52.  III.  Advanced  Stock  Judging.  —  For  juniors;  seniors  may  elect.  De- 
signed to  equip  students  in  the  judging  of  classes  of  different  types  of  live  stock; 
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to  strengthen  them  in  the  selection  of  superior  sires;  and  equip  them  for  stock 
judging  at  fairs.  Visits  are  made  to  the  best  herds  for  the  various  breeds  of  stock 
in  the  State.     Judging  teams  to  represent  the  college  will  be  selected  from  this  class. 

1  2-hour  and  1  4-hour  laboratory  period,  credit,  3. 
Assistant  Professor  Rice. 
Prerequisites,  Animal  Husbandry  25  and  26. 

53.  III.  Principles  of  Breeding.  —  For  juniors;  seniors  maj^  elect.  De- 
signed to  familiarize  students  with  the  problems  that  are  involved  in  animal 
improvement;  to  acquaint  them  with  the  facts  which  are  aheady  established;  to 
scrutinize  prevailing  theories;  and  to  indicate  the  lines  and  methods  of  further 
work.  Some  of  the  subjects  studied  are:  variations,  their  causes  and  heritability; 
DeVrie's  theory  of  mutations;  the  inheritance  of  acquired  characters;  the  pure 
line;  Mendelian  law;  the  making  of  new  types;  the  determination  of  sex;  apphca- 
tions  to  human  heredity.  A  few  periods  at  the  end  of  the  course  are  devoted ' 
especially  to  the  application  of  principles  in  live-stock  improvement.  Supple- 
mentary reading. 
5  class  hours.  Credit,  5. 

Assistant  Professor  Rice. 
Prerequisites,  Animal  Husbandry  25,  26,  Zoology  26. 

75.  I.     Beep  and  Swine  Production.  — •  For  seniors.    A  study  of  the  leading  : 
breeds  of  beef  cattle  and  swine,  together  with  the  work  of  some  of  the  most  suc- 
cessful breeders.     Considerable  time  will  be  given  also  to  the  production  of  com- 
mercial beef  and  pork.     In  this  course  such  live-stock  management  problems  as 
apply  to  beef  cattle  and  swine  will  be  included. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Rice. 
Prerequisites,  Animal  Husbandry  51,  52  and  53. 

76.  II.  Horse  and  Sheep  Production.  —  For  seniors.  A  study  of  the  pro- 
duction of  these  animals  planned  in  the  same  manner  as  that  of  the  previous 
course. 

2  lectures.  1  2-hour  laboratory  period,  credit,  3.  ■ 

Assistant  Professor  Glatfelter. 
Prerequisites,  Animal  Husbandry  51,  52  and  53. 

77.  III.     Dairy  Cattle  and  Milk  Production.  —  For  seniors.    A  studj^  of  . 
the  leading  breeds  of  dairy  cattle,  the  most  successful  breeders  and  famous  breeding  • 
animals,  advance  registry  testing  and  feeding  for  production,  sales  methods  and 
advertising. 

2  lectures.  1  2-hour  laboratory  period,  credit,  3. : 


Prerequisites,  Animal  Husbandry  51,  52  and  53. 

81.    II.     Dairy  and  Animal  Husbandry.  —  For  seniors.    Seminar  for  seniors 
majoring  in  dairying  and  animal  husbandry. 

1  class  hour.  Credit,  1. 

Departments  of  Dairying  and  Animal  Husbandry. 

Dairying. 

Professor  Judkins,  Assistant  Professor  Yaxis,  Mr.  Pendleton,  Mr.  Smith.' 

_  The  dairy  manufactures  building  is  new,  well  lighted  and  of  sanitary  construc- 
tion. It  is  designed  and  equipped  especially  for  teaching  dairy  manufactures. 
The  equipment  includes  all  kinds  of  machinery  that  are  considered  essential  to 
the  proper  handling  of  milk  and  the  making  of  cream,  butter,  ice  cream  and  soft 
cheeses. 
Course  50  is  for  students  who  desire  a  general  idea  of  dairy  work  and  manu- 

'  Absent  on  leave. 
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facturing  processes.  Some  of  the  courses  afe  arranged  to  give  instruction  in  gen- 
eral dairy  work  as  associated  with  Massachusetts  agriculture;  some  are  arranged 
to  give  to  a  smaller  group  of  students  more  complete  work  in  dairy  manufactures. 
Those  majoring  in  dairy  manufactures  should  have  at  least  one  summer's  experi- 
ence in  a  commercial  plant  before  graduation. 

50.  I.  General  Dairying.  —  For  juniors;  seniors  may  elect.  A  general 
■course,  prerequisite  to  all  other  dairy  courses,  except  course  51,  and  for  those  who 
wish  to  take  only  one  course  in  dairying  to  get  a  general  knowledge  of  the  subject. 
The  work  covers  briefly  a  study  of  milk,  its  secretion,  composition  and  various 
tests  appHed  thereto;  proper  methods  of  handling  milk  and  cream;  the  use  of 
separators;   elements  of  butter  making,  cheese  making  and  ice  cream  making. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Professor  Judkins. 

51.  II.  Judging  Dairy  Products.  ^  For  juniors.  The  judging  of  milk, 
cheese,  butter  and  ice  cream  according  to  standard  methods.  A  team  is  chosen 
from  this  class  to  represent  the  college  in  the  dairy  products  judging  contests 
held  at  the  Eastern  States  Exposition  and  at  the  National  Dairy  Show. 

2  2-hour  laboratory  periods,  credit,  2. 
Professor  Judkins. 

52.  III.  Market  Milk.  —  For  juniors;  seniors  may  elect.  A  studj^  of  the 
various  phases  of  the  market  milk  industry,  sanitary  production;  transportation; 
marketing;  handling  in  the  city  plant;  delivery  systems;  milk  and  its  relation 
to  the  public  health;  inspection;  milk  laws;  food  value  and  advertising.  Some 
milk  plants  will  be  visited. 

3  class  hours.  1  4-hour  laboratory  period,  credit,  5. 

Professor  Judkins  and  Mr.  Smith. 
Prerequisite,  Dairy  50. 

75.  I.  Milk  Products  (1925-26). — 'For  juniors  and  seniors.  The  manu- 
facture of  milk  products  other  than  butter  and  ice  cream,  including  cheddar  cheese, 
soft  and  fancy  cheese,  condensed  and  powdered  milk,  casein,  commercial  butter- 
milk, etc.  Laboratory  exercise  largely  in  cheese  making  and  commercial  butter- 
milk manufacture.     Given  in  alternate  years. 

1  class  hour.  1  4-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Yaxis. 
Prerequisite,  Dairy  50,  previously  or  in  conjunction. 

76.  I.  Advanced  Testing  (1926-27).  —  For  juniors  and  seniors.  Work 
covers  moisture  and  fat  testing  for  all  dairy  products;  the  casein  test;  salt  test 
for  butter;  acid  tests;  work  with  the  Mojonnier  apparatus  and  many  other  ap- 
plied chemical  tests  used  in  dairy  manufacture  work.     Given  in  alternate  years. 

2  4-hour  laboratory  periods,  credit,  4. 
Mr.  Pendleton. 
Prerequisite,  Dairy  50,  previously  or  in  conjunction. 

Elective  Courses. 

77.  II.  Butter  Making  (1925-26).  —  For  juniors  and  seniors.  A  stud}^  of 
separators  and  cream  separation;  handling  milk  and  cream  for  butter  making; 
preparation  of  starters,  and  ripening  cream;  churning;  markets  and  their  require- 
ments; marketing,  scoring  and  judging  butter;  management;  butter  making 
machinery  and  care  thereof;   problems.     Given  in  alternate  years. 

2  class  hours.  2  3-hour  laboratory  periods,  credit,  5. 

Assistant  Professor  Yaxis. 
Prerequisite,  Dairying  50. 

78.  III.  Ice  Cream  Making  (1926-27).  —  For  juniors  and  seniors.  A  study 
of  the  principles  and  practice  of  ice  cream  making.     Laboratory  equipment  is 
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modern  and  the  laboratory  instruction  will  cover  commercial  practices.     Some  [ 
ice  cream  plants  will  be  visited.     Given  in  alternate  j^ears.  [; 

2  class  hours.  2  3-hour  laboratory  periods,  credit,  5.  [■ 

Professor  Judkins  and  ]Mr.  Pendleton. 
Prerequisite,  Dairjang  50. 

Farm  Management. 

Professor  Foord,  Assistant  Professor  Abell. 

The  purpose  of  the  courses  in  this  department  is  to  present  various  considera- 
tions of  farming  as  a  business.     This  involves  a  knowledge  of  the  cost  of  production  ) 
and  the  profit  from  the  different  enterprises  such  as  dairy,  poultry  or  orchard;   a  ■ 
study  of  the  enterprises,  and  the  relative  amounts  of  each  that  vdU  give  the  best 
use  of  labor  and  equipment  on  the  farm  under  consideration. 

The  college  farm  of  250  acres  is  under  the  general  supervision  of  the  Department : 
of  Farm  Management,  and  furnishes  demonstration  material.  It  includes  improved  ' 
land,  pasture  land  and  a  farm  woodlot.  The  improved  land  illustrates  the  value 
of  good  culture  and  the  best  known  methods  for  the  maintenance  of  fertility. 
The  farm  is  equipped  with  suitable  buildings  and  good  machinery  for  the  work , 
carried  on,  of  which  the  production  of  certified  milk  is  an  important  branch.  Sev- ; 
eral  good  farms  in  the  vicinity,  illustrating  types  of  both  special  and  general  agri-  . 
culture,  may  be  inspected  and  studied.  The  offices  of  the  department  are  in  ' 
Stockbridge  Hall. 

Elective  Courses. 

51.  II.  Farm  Accounts  AND  Cost  Accounting. — 'For  juniors;  seniors  may 
elect.  A  study  of  farm  inventories,  single-enterprise  accounts,  complete  farm 
accounts  and  farm  records.  Special  emphasis  is  given  to  the  interpretation  of 
results  and  their  application  in  the  organization  and  management  of  the  farm. 

3  2-hour  laboratory  periods,  credit,  3. 
Professor  Foord. 

76.  I.  Farm  Management.  —  For  seniors;  juniors  may  elect.  A  study  of 
farming  as  a  business;  regions  and  types  of  farming;  the  general  principles  of 
farm  management  and  the  influence  of  size,  production,  live  stock  and  crop  farm- 
ing on  the  farmer's  labor  income;  arrangement  of  fields  and  buildings;  use  of 
land,  capital  and  labor;   choosing  and  buying  a  farm. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Professor  Foord. 
Prerequisites,  Agronomy   50,   Animal  Husbandry  25  and   26,   and  some  farm 
experience. 

77.  III.  Farm  Management.  —  For  seniors;  juniors  may  elect.  A  further; 
and  more  specific  study  of  the  principles  and  practices  as  outlined  in  Course  76,  f 
with  reference  to  their  application  to  different  regions  of  the  United  States  and- 
especially  to  New  England.  Trips  to  successful  farms  are  a  requu-ed  part  of  the 
course. 

1  class  hour.  1  4-hour  laboratory  period,  credit,  3. 

Professors  Foord  and  Abell. 
Prerequisites,  Farm  Management  51  and  76. 

78.  II.  Seminar.  —  For  seniors  majoring  in  general  agriculture;  others  by 
arrangement. 

1  class  hour.  Credit,  1 

Professors  Foord  and  Abell. 

79.  III.     Seminar.  —  For  seniors  majoring  in  general  agriculture;   others  by' 
ari'angemcnt. 
1  class  hour.  Credit,  1 

Professors  Foord  and  Abell. 
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81.  III.  Farming  in  the  United  States.  —  For  seniors.  A  study  of  the 
agricultural  regions  of  the  United  States  and  the  different  types  and  methods  of 
farming  carried  on  in  each.  The  economic  reasons  for  the  establishment  and 
maintenance  of  each  type  will  be  considered. 

2  2-hour  laboratory  periods,  credit,  2. 
The  Department. 
Prerequisite.  Farm  Management  76. 


Poultry  Husbandry. 

Professor  Graham,  Professor  Sanctuary,  Assistant  Professor  Banta,  Miss  Pullet. 

The  introductory  courses  (50,  51,  52)  give  a  knowledge  of  the  general  routine 
of  elementary  poultry  keeping.  The  advanced  studies  prepare  men  for  the  suc- 
cessful operation  of  poultry  plants,  either  as  owners  or  managers.  Graduate  work, 
preparation  for  further  teaching,  extension  or  investigation. 

The  poultry  plant  consists  of  8  acres  of  land  sloping  gently  to  the  west.  The 
buildings  consist  of  three  incubator  cellars  equipped  with  a  number  of  lamp  incu- 
bators and  two  mammoth  machines  with  a  total  capacity  of  9,000  eggs;  a  pipe 
brooder  house  (open  pipe  system)  and  40  colony  brooder  houses  which  give  a  brood- 
ing capacity  for  7,000  chicks,  the  equipment  for  these  houses  including  a  large 
variety  of  coal-stove  brooders  and  kerosene  hovers;  a  long  laying  house  14  by 
180  feet,  which  accommodates  500  layers,  furnishing  facilities  for  student  work 
in  pen  management,  utility  and  fancy  judging,  etc.;  and  a  laboratory  14  by  80, 
for  killing,  picking,  drawing,  trussing,  packing,  crate  fattening  and  cramming. 
The  fattening  equipment  consists  of  a  modern  sanitary  all-steel  battery  with  16 
compartments  and  10  wooden  crates,  accommodating,  altogether,  350  birds. 
There  are  also  a  storage  building,  28  to  64  feet,  for  root  cellar,  poultry  carpentry, 
poultry  mechanics,  feed  room  and  storage;  an  experimental  breeding  house,  18 
by  60;  a  combination  laying,  testing  and  breeding  house,  18  by  72,  for  experimental 
purposes;  a  model  laying  house,  18  by  30,  for  100  hens,  and  a  house  20  by  40,  for 
200  hens.  The  six  old  experiment-station  houses,  each  12  by  18  feet,  are  used  as 
special  mating  and  overflow  pens.  The  total  capacity  for  laying  hens  is  1,600.  A 
manure  shed  14  by  18  feet;  an  oil  and  tool  house  10  by  12;  an  incinerator  10  by 
10;  and  two  backyard  model  poultry  houses  8  by  10  and  8  by  8  give  a  total  of  76 
buildings,  not  including  a  pheasant  run,  16  roosting  sheds  10  by  10,  and  numerous 
small  coops  for  natural  incubation  and  brooding. 

Elective  Courses. 

50.  I.  Judging  and  Culling.  —  For  juniors;  seniors  may  elect.  A  study 
of  the  origin  and  evolution  of  our  standard  breeds  and  varieties.  Judging  for 
production  quality,  using  trap-nested  birds;  culling  the  flock;  judging  exhibition 
quality  by  score  card  and  comparison.  Several  farms  will  be  visited,  also  several 
of  the  leading  Connecticut  Valley  Poultry  Shows.  Poultry  Judging  Teams  com- 
peting in  the  Intercollegiate  Contest  at  Madison  Square  Garden  are  trained  in 
this  course. 

2  class  hours.  2  3-hour  laboratory  periods,  credit,  5, 

Assistant  Professor  Banta. 

51.  II.  Poultry  Feeds  and  Feeding.  — -For  juniors;  seniors  may  elect.  A. 
5tudy  of  the  principles  and  practices  of  poultry  nutrition  and  their  relationship  to' 
3ther  poultry  problems.  An  important  part  of  the  work  will  be  the  practical! 
management  of  a  pen  of  birds  for  a  period  of  weeks,  including  observations  and 
ietailed  record  keeping, 

5  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Assistant  Professor  Banta. 

52.  III.  Incubation,  Brooding  AND  Growing.  —  For  juniors;  seniors  may 
ilect.    A  study  of  the  fundamental  principles  of  incubation  and  rearing  chicks; 


'^ 
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also  of  modern  equipment,  including  small  and  mammoth  incubators  and  various 
types  of  brooding  apparatus. 

2  class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Professor  Sanctuary  and  Miss  Pulley. 

75.  I.  Poultry  Housing  and  Sanitation.  —  For  seniors.  A  consideration 
of  the  biological  and  economic  principles  fundamental  in  the  efficient  designing, 
practical  construction  and  equipping  poultry  farm  buildings;  also  of  external 
parasites  and  the  insecticidal  agents  for  their  control. 

3  class  hours.  Credit,  3 

Assistant  Professor  Banta. 

76.  I.  Market  Poultry  and  Poultry  Products.  —  For  seniors.  A  study 
of  the  market  classes  of  poultry,  eggs  and  feathers,  the  requirements  of  different 
markets,  methods  of  marketing,  the  cold  storage  of  poultry  and  eggs.  Preserving 
eggs,  judging  and  scoring  of  live  and  dressed  market  poultry  and  market  eggs  are 
important  features.  Students  are  required  to  fatten  pens  of  chickens  by  different 
methods  and  rations,  keeping  accurate  data  of  the  gains  in  weight  and  quality, 
also  the  costs  of  feed  and  labor,  and  resultant  profit  or  loss.  The  annual  market 
poultry  show  is  staged  under  the  direction  of  members  of  this  class. 

2  class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Professor  Graham  and  Miss  Pulley. 

77.  II.  Poultry  Breeding.  —  For  seniors.  A  study  of  the  principles  of 
breeding  and  their  apphcation  to  poultry.  Practice  work  in  record  keeping,  pedi- 
gree hatching,  stud  and  flock  mating  will  be  required  as  the  season  permits. 

4  class  hours.  1  2-hour  laboratory  period,  credit,  5. 

Professor  Sanctuary.     ,, 

i 

78.  III.  Farm  Poultry.  —  For  seniors;  juniors  may  elect.  For  those  stu-r 
dents  who  desire  a  general  knowledge  of  poultry  husbandry  but  who  cannot: 
devote  more  than  one  term  to  the  subject;  it  is  not  intended  for  students  special- 
izing in  poultry,  and  such  students  are  admitted  only  by  special  permission.  Em- 
phasis is  placed  on  the  farm  flock  and  its  economic  management.  Utility  classi- 
fication, housing;  cuUing,  feeding,  hatching,  rearing,  production,  marketing  and 
disease  control  receive  special  consideration. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Assistant  Professor  B.'Vnta. 

79.  III.  Poultry  Farm  Organization.  —  For  seniors.  A  study  of  the 
organization  of  the  poultry  farm  for  greatest  efficiency.  The  layout  of  fields  and, 
buildings,  crop  rotations,  records,  accounts  and  advertising  will  receive  considera-, 
tion.  A  trip  covering  two  or  three  days  will  be  made  to  representative  successful 
poultry  farms.  The  expense  per  student  is  approximately  fifteen  dollars.  This 
is  required  of  each  student  taking  the  course  for  credit. 

3  class  hours.  1  2-hour  laboratory  period,  credit,  4.^ 

Professor  Graham.    |i 
Prerequisite,  Poultry  77.  |J 

Rural  Engineering.  iJ 

Professor  Gunness,  Assistant  Professor  Markuson,  Mr.  Pushee,  Mr.  Newlon. 

The  courses  in  rural  engineering  are  planned  to  give  a  working  knowledge  of 
those  phases  of  engineering  which  apply  directly  to  the  farm.  It  is  expected  that! 
the  student  will  accjuire  a  clear  understanding  of  modern  farm  practice  as  it  relate? 
to  permanent  iinpr()\'emcnts  of  the  farm  and  the  farmstead,  and  in  the  selection 
and  use  of  farm  eciuiiMnent. 

This  dei)artmont  has  an  office  and  the  use  of  a  lecture  room  in  Stockbridge 
Hall.  The  work  on  farm  structures  is  given  in  the  large  drawing  room  in  the 
same  building.  This  room  is  fitted  with  thirty  drawing  tables.  Models  and 
blue  prints  are  available  for  the  study  of  farm  buildings.     A  set  of  post  molds 
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and  a  machine  for  making  cement  tile  afford  opportunity  for  practical  work  with 
cement. 

The  rural  engineering  shop  is  a  one-story  structure  100  by  126  feet.  The  car- 
penter shop  in  this  building  is  fitted  with  benches  fully  equipped  with  tools  for 
each  student.  The  general  repair  shop  is  equipped  with  forges,  benches,  a  drill 
press  and  grinders.  The  laboratory  for  farm  machinery  and  farm  motors  is 
equipped  with  a  complete  line  of  field  machines,  gasoline  engines,  tractors  and 
pumps.  A  complete  assortment  of  engine  accessories,  consisting  of  carburetors, 
magnetos,  etc.,  is  available  for  thorough  instruction  in  gas  engines.  A  small 
dynamo  and  switchboard  are  used  in  the  study  of  farm-lighting  systems.  The 
work  on  the  small  field  machines  is  given  in  the  basement  of  Stockbridge  Hall, 
and  the  work  on  steam  engines  and  steam  heating  is  given  in  Flint  Laboratory. 

Required  Courses. 

27.  III.  Mechanical  Drawing.  —  For  sophomores;  juniors  and  seniors 
may  elect.  Exercises  are  given  in  freehand  lettering,  geometric  construction, 
orthographic  projection  and  isometric  drawing.  Practice  is  given  in  inking,  trac- 
ing and  blueprinting. 

2  2-hour  laboratory  periods,  credit,  2. 
The  Department. 

30.  III.  Shop  Practice.  —  For  sophomores;  juniors  and  seniors  may  elect. 
Practice  is  given  in  the  use  of  carpentry  tools  by  exercises  in  bench  work,  repair 
of  farm  equipment  and  farm  building  construction.  Exercises  in  forge  work,  pipe 
fitting,  soldering,  babbitting  and  fitting  bearings,  lining  up  shafting,  lacing  belts 
and  spHcing  rope.  Practice  in  the  use  of  machinists'  tools,  such  as  file,  cold  chisel, 
drill  press,  lathe,  taps  and  dies. 

4  2-hour  laboratory  periods,  credit,  4. 
Mr.  PusHEE  and  Mr.  Newlon. 

33.    III.     Mechanics  of  the  Household.  —  For  sophomores.     A  study  of 
mechanics  in  their  relation  to  the  household,  including  heat,  light,  electricity,  the 
testing,  care  and  maintenance  of  household  equipment  and  appliances. 
2  class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

The  Department. 
Elective  Courses. 

53.  II.  House  Planning  and  Construction.  —  For  juniors.  A  study  of 
the  common  building  materials  and  their  use  in  house  construction.  The  prin- 
ciples of  house  planning  will  be  studied  and  plan  designs  originated,  consideration 
being  given  to  such  problems  as  heating,  lighting,  water  supply  and  sewage  dis- 
posal. The  economics  of  house  building,  including  financing,  maintenance  and 
overhead  expense,  will  also  be  studied. 

'2  class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

The  Department. 

75.  I.  Farm  Structures.  — ■  For  seniors;  juniors  may  elect.  A  study  of  the 
strength  and  durabihty  of  concrete,  wood,  stone,  and  clay  products,  and  of  the 
mechanical  principles  underlying  their  use  in  farm  construction.  The  design  of 
various  farm  buildings,  such  as  the  general  purpose  barn,  dairy  stable,  hog  house, 
sheep  barn,  milk  house,  etc.  In  the  drafting  room,  details  of  construction  will  be 
worked  out,  a  study  of  the  mechanics  of  simple  roof  trusses  will  be  made,  and  a 
complete  design  of  some  major  farm  building  will  be  finished  in  all  essential  details. 
If  time  permits,  blueprints  of  the  finished  design  can  be  made. 
2  class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

The  Department. 

78.  II  and  III.  Farm  Motors.  —  For  seniors;  juniors  may  elect.  This 
course  deals  with  the  gasoUne  engine  as  used  for  stationary  work,  automobiles 
and  tractors.     Instruction  is  given  by  means  of  lectures  and  textbooks,  and  by 
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operating  and  repairing  stationary  engines,  automobiles  and  tractors.     Special 
attention  is  given  to  overhauling  and  repairing. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

The  Departaient. 

79.  III.  Drainage  anb  Irrigation  Engineering.  —  For  seniors;  juniors 
may  elect.  Covers  the  engineering  phase  of  drainage  and  irrigation.  The  various 
systems  are  studied,  and  practice  is  given  in  the  design  of  drainage  and  irrigation  ; 
systems.  Field  work  gives  practice  in  surveying  for  drains,  platting,  locating 
drains,  erecting  batterboards  and  laying  tile.  Practice  is  given  in  assembhng 
equipment  for  spray  irrigation,  and  the  flow  of  water  through  nozzles  is  studied  ' 
by  means  of  laboratory  tests. 

2  class  hours.  2  3-hour  laboratory  periods,  credit,  5. 

The  Department. 

81.  III.  Dairy  Mechanics.  —  For  juniors;  seniors  may  elect.  A  stud}^  of 
dairy  machinery,  including  steam  boilers,  engines,  pumps,  traps,  refrigeration 
machinery,  and  heat-controlling  devices.  Practice  is  given  in  pipe  fitting,  packing 
valves,  lacing  belts,  and  similar  repair  jobs  on  the  equipment  used  in  dairy  plants. 

3  class  hours.  1  3-hour  laboratory  period,  credit,  4. 

Professor  Gunness  and  Mr.  Newlon. 


DIVISION  OF  HORTICULTURE. 

Professor  Waugh.  ; 

[Heavy-faced  Roman  rmmerals  indicate  the  term  in  which  the  course  is  given.  Numbering  of  courses: 
1  to  24,  inclusive,  freshmen;  25  to  49,  inclusive,  sophomores;  50  to  74,  inclusive,  juniors;  75  to  99,  inclusive, 
seniors  .1 

Floriculture.  ! 

Professor  Thayer,  Assistant  Professor  Mtjller. 

The  courses  in  floriculture  are  intended  to  present  a  general  knowledge  of  all 
phases  of  greenhouse  design,  construction,  heating  and  management,  the  culture 
of  florists'  crops  (under  glass  and  in  the  field),  floral  decoration  and  arrangement. 
The  department  aims  to  train  students  so  that  they  may  take  up  commercial 
floriculture  (either  in  the  growing  or  retail  business)  and  the  management  of  con- 
servatories on  private  estates,  in  parks  and  cemeteries. 

The  department  is  especially  well  equipped  for  the  teaching  work,  probably 
being  surpassed  in  no  other  agricultural  college.  French  Hall,  with  its  labora- 
tories, classrooms  and  offices,  furnishes  excellent  facilities  for  the  purposes  of 
instruction.  The  glass  area  of  the  department  consists  of  approximately  20.000 
square  feet,  divided  as  follows:  French  Hall  range  of  7,200  square  feet,  a  durable, 
practical,  commercial  range  composed  of  palm  and  fern,  violet,  carnation,  rose  and 
students'  houses;  the  old  Durfee  range  of  7,400  square  feet,  devoted  to  the  growing 
of  decorative,  conservatory  and  bedding  plants  and  chrj^santhemums ;  one  house 
of  3,200  square  feet,  suitable  for  propagating  work  and  general  plant  culture;  and 
approximately  2,200  square  feet  in  cold  frames  and  hotbeds. 

In  addition,  the  department  has  2  acres  of  land  used  for  the  summer  culture  of 
carnations,  violets,  gladioli,  dahlias,  sweet  peas,  bedding  plants,  etc.  This  also 
includes  a  small  garden  of  about  4,700  square  feet  devoted  to  the  culture  of  annuals. 
A  large  collection  of  biennials  and  herbaceous  perennials  is  maintained  and  is  being- 
enlarged  from  year  to  year;  at  the  present  time  the  collection  consists  of  several 
hundred  species  and  varieties,  and  provides  an  excellent  opportunity  for  the  study 
of  garden  flowers. 

Elective  Courses. 

50.  I.  Greenhouse  Management.  —  For  juniors;  seniors  may  elect.  De- 
signed to  familiarize  students  with  the  methods  followed  in  the  management  of 
greenhouses  and  of  greenhouse  crops  and  the  principles  underlying  the  same; 
history  and  development  of  the  floricultural  industry;  preparation  of  soils;  fer- 
tilizers; potting;  watering;  ventilation;  control  of  insects  and  diseases;  methods. 
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of  plant  propagation;  forcing  of  plants.    At  some  time  during  the  term  the  mem- 
bers of  the  class  will  be  required  to  take  a  one-day  trip  to  visit  large  commercial 
establishments.    Lectures,  assigned  readings,  reports  and  laboratory  practice. 
2  class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Assistant  Professor  Muller. 
Prerequisite,  Horticulture  25  and  26. 

51.  II.  Greenhouse  Management.  —  For  juniors;  seniors  may  elect.  Con- 
tinuation of  Course  50.  Several  field  trips,  to  study  floricultural  establishments 
in  the  vicinity,  will  be  made  during  the  laboratory  periods. 

2  class  hours.  1  4-hour  laboratory  period,  credit,  4. 

Assistant  Professor  Muller. 

52.  III.  Floral  Arrangement.  —  For  juniors;  seniors  may  elect.  A  study 
of  the  principles  underlying  the  arrangement  and  use  of  cut  flowers  and  plants; 
funeral  designs,  basket  and  vase  arrangement,  table  decorations,  home,  church 
and  all  interior  decorations;  a  study  of  color  as  applied  to  such  work.  Lectures, 
assigned  readings  and  reports.     This  course  will  be  limited  to  ten  students. 

2  class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Professor  Thayer. 

53.  I.  Greenhouse  Construction  and  Heating.  —  For  juniors;  seniors 
may  elect.  The  location,  types,  arrangement,  construction,  cost,  equipment, 
heating  and  ventilating  of  greenhouse  structures;  the  drawing  of  plans  and  study 
of  specifications  for  commercial  houses  and  conservatory  ranges.  Such  practical 
work  as  glazing  and  the  construction  of  concrete  benches  and  cold  frames  is  in- 
cluded as  faciUties  allow.    Lectures,  assigned  readings  and  problems. 

3  class  hours.  1  2-hour  laboratory  period,  credit,  4. 

Professor  Thayer. 

55.  III.  Garden  Flowers  and  Bedding  Plants.  —  For  juniors  and  seniors. 
A  study  of  the  annuals,  biennials,  herbaceous  perennials,  bulbs,  bedding  plants 
and  roses  that  are  valuable  for  use  in  floricultural  or  landscape  gardening  work. 
Methods  of  propagation,  culture  and  uses  of  the  various  plants  are  considered; 
identification  of  material.  Lectures,  assigned  readings  and  reports. 
2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Professors  Thayer  and  Muller. 

75.  I.  Commercial  Floriculture.  —  For  seniors.  A  detailed  study  of  the 
important  commercial  cut  flower  crops  and  potted  plants.  Visits  will  be  made 
to  commercial  establishments  during  the  term.  The  lectures  are  supplemented 
with  textbooks  and  assigned  readings. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Professor  Thayer. 
Prerequisite,  Floriculture  51. 

76.  II.  Commercial  Floriculture.  —  For  seniors.  As  stated  under  Course 
75. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Professor  Thayer. 
Prerequisite,  Floriculture  75. 

77.  III.  Commercial  Floriculture.  —  For  seniors.  As  stated  under 
Course  75. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Muller. 
Prerequisite,  Floriculture  76. 
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79.  II.  CoNSERVATOEY  PLANTS.  —  For  seniors.  A  study  of  the  foliage  and 
flowering  plants  used  in  conservatory  work;  methods  of  propagation,  culture, 
use  and  arrangement;  identification  of  plants.  Lectures,  assigned  readings  and 
reports. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3.  ; 

Professor  Thayer. 
Prerequisite,  Floriculture  51. 

80.  III.  Seminar.  —  For  seniors  majoring  in  floriculture.  Advanced  study 
of  subjects  pertaining  to  some  phase  of  floriculture.  All  students  are  assigned 
specific  problems  and  pursue  study  in  these  problems  by  reading  and  research; 
the  results  of  this  study  must  be  presented  in  the  form  of  a  thesis.  Seminars  are 
conducted  weekly. 

1  class  hour.  2  to  4  laboratory  hours,  not  to  exceed  3  credits. 

Professor  Thayer. 

Forestry. 

Professor  Grose. 

The  forestry  courses  are  intended  primarily  for  prospective  owners  or  managers 
of  farm  woodlots,  and  the  field  work  is  focused  on  typical  New  England  problems. 
These  courses  are  broad  enough,  however,  to  furnish  valuable  preparation  for 
students  planning  to  study  forestry  in  graduate  schools. 

The  department  has  an  unusually  complete  equipment  of  the  various  instru- 
ments used  in  forest  mensuration,  forest  mapping  and  engineering,  timber  esti- 
mating, log  scaling,  board  measuring,  etc.;  and  a  large  assortment  of  boards 
illustrative  of  the  various  commercial  woods  found  in  the  lumber  markets.  The 
State  Forest  Nursery,  comprising  14  acres  of  land  and  containing,  approximatelj', 
10,000,000  trees,  transplants  and  seedlings,  is  on  the  college  farm.  Forests  con- 
taining every  variety  of  tree  common  to  New  England  are  within  walking  dis- 
tance of  the  college.  The  college  campus  affords  an  arboretum  containing  a  large 
number  of  trees  not  native  to  New  England.  The  Mount  Toby  Demonstration 
Forest  has  an  area  of  approximately  750  acres,  and  contains  the  various  types  of 
forest  growth  found  throughout  the  State.  It  serves  as  a  field  laboratory''  in  which 
students  have  the  privilege  of  working  out  problems  in  silviculture,  forest  men- 
suration and  management.  Improvement  cuttings,  cuttings  for  utiUzation,  and 
forest  plantings  are  conducted  by  the  department. 

55.  I.  WooDLOT  Forestry:  Estimating  and  Business  IManagement.  — 
For  juniors  and  seniors.  Topics:  forest  mapping;  timber-cruising;  determining 
rate  of  growth  and  possible  cut;  financial  returns;  forest  taxation;  our  national 
timber  supply,  present  and  future. 

1  2-hour  and  1  4-hour  laboratory  period,  credit,  3. 

Professor  Grose. 

56.  II.  WooDLOT  Forestry:  Logging,  Milling  and  Marketing.  —  For 
juniors  and  seniors.  Topics:  felling  trees;  sawing  logs;  hauling  logs;  the  port- 
able mill;  the  stationary  mill;  seasoning,  measuring  and  shipping  lumber;  lum- 
ber grades  and  prices;  legal  forms;  by-products  of  the  woodlot;  adaptability  of 
species  to  uses;  wood-using  industries  of  Massachusetts. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Profess.or  Grose. 
Prerequisite,  Forestry  55. 

57.  III.  Woodlot  Forestry:  Timber-raising.  —  For  juniors  and  seniors. 
Topics:  forest  planting;  weeding;  release  cuttings;  pruning;  thinning;  salvage 
cutting;  protection  from  insects,  fungi,  fire,  etc.;  final  cutting  methods  for  natural 
reproduction  of  the  forest. 

1  2-hour  and  1  4-hour  laboratory  period,  credit,  3. 

Professor  Grose. 
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58.  III.  WooDLOT  Forestry:  Brief  Survey.  —  For  juniors  and  seniors. 
A  condensation  of  Courses  55,  56  and  57  for  those  who  have  only  one  term  to 
give  to  forestry. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Professor  Grose. 

Horticultural  Manufactures. 

Professor  Chenoweth,  Mr.  Robertson. 

The  courses  aim  to  give  a  practical  knowledge  of  the  problems  connected  with 
food  preservation.  Emphasis  is  placed  upon  the  conservation  of  the  cheaper 
grades  of  fruits  and  vegetables,  to  the  end  that  the  whole  crop  may  be  marketed 
at  a  profit  and  that  wholesome  food  products  may  result  from  what  would  otherwise 
be  lost.     The  social  and  economic  values  of  this  work  are  constantly  emphasized. 

The  department  occupies  three  laboratory  rooms  in  Flint  Laboratory,  two  in 
Fisher  Laboratory,  with  offices  in  Wilder  Hall  and  French  Hall.  The  general 
equipment  of  the  department,  both  for  the  use  of  students  and  for  manufacturing 
purposes,  may  be  grouped  under  the  following  heads :  — 

1.  Canning.  —  A  modern  canning  outfit,  including  both  steam-pressure  cookers 
and  hot-water  baths,  hand  and  power  can  sealers,  peeling  and  slicing  machines,  a 
string  bean  cutter,  heat-penetration  thermometers,  electric  incubator  and  a  large 
assortment  of  all  types  of  home  canning  equipment. 

2.  Evaporation.  —  Two  small  orchard  evaporators,  a  tunnel  drier,  peeling 
machines,  slicers  and  a  general  assortment  of  driers  adapted  to  home  evaporation. 

3.  Fruit  Juices,  Butters,  etc.  —  A  hand  cider  mill,  a  motor-driven  hydraulic 
press,  a  steam-jacketed  kettle,  an  apple-butter  cooker,  and  cider  and  vinegar 
testing  apparatus. 

Elective  Courses. 

75.  I.  Horticultural  Manufactures.  —  For  seniors  and  graduate  stu- 
dents. A  practical  course  in  food  preservation  dealing  primarily  with  fruits 
and  vegetables.  The  canning  of  fruits  and  vegetables  as  practiced  in  the  home 
and  in  commercial  canneries;  evaporation  of  fruits  and  vegetables,  the  various 
types  of  equipment  and  methods  of  preparation  of  products.  The  manufacture 
of  (a)  fruit  products,  such  as  butters,  jams,  jeUies,  fruit  juices,  marmalades, 
preserves,  vinegars,  pastes,  etc.;  (6)  vegetable  products,  as  pickles,  piccalilli, 
sauerkraut,  soups,  etc.  Particular  attention  is  given  to  study  and  useof  all  types 
of  equipment  suitable  for  use  in  the  home  or  small  factory,  together  with  methods 
for  testing  a  large  variety  of  manufactured  products.  The  emphasis  is  on  canning, 
drying  and  study  of  equipment.  , 

2  class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Professor  Chenoweth. 

76.  II.  Horticultural  Manufactures.  —  For  seniors  and  graduate  stu- 
dents. A  continuation  of  Course  75.  The  emphasis  in  this  course  is  placed  on 
the  manufacturing  and  testing  of  fruit  and  vegetable  products. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Professor  Chenoweth. 
Prerequisite,  Horticultural  Manufactures  75. 

77.  III.  Horticultural  Manufactures.  —  For  seniors  and  graduate  stu- 
dents. Continuation  of  courses  75  and  76,  dealing  primarily  with  maple  products, 
the  canning  of  meats  and  spring  vegetables,  and  studies  of  special  problems  in- 
volved in  establishing  and  operating  home  and  farm  factories. 

2  2-hour  laboratory  periods,  credit,  2. 
Professor  Chenoweth. 

78.  III.  Horticultural  Manufactures.  —  For  seniors  and  graduate  stu- 
dents. A  general  course  in  food  preservation,  including  lectures,  readings  and 
laboratory  work  in  the  canning  and  evaporation  of  fruits  and  vegetables,  the 
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manufacture  of  fruit  and  vegetable  products.  Special  emphasis  will  be  given  to 
the  conservation  of  the  low-grade  fruits  and  vegetables  in  the  home  and  in  the 
farm  factory. 

2  class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Professor  Chenoweth. 

80.  I.  Horticultural  Manufactures.  —  For  seniors.  A  course  dealing 
with  the  problems  of  food  preservation  in  the  home.  AppHcation  of  present-day 
knowledge  to  the  practices  of  canning,  pickling,  drying  and  the  manufacture  of 
fruit  and  vegetable  products  in  the  home. 

2  class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Professor  Chenoweth  and  Mr.  Robertson. 


Horticulture. 

Professor  Waugh,  Professor  Thompson,  Assistant  Professor  Dickinson,  Mr.  Arrington. 

The  general  subject  of  horticulture  divides  naturally  into  subjects  of  pomology, 
floriculture,  forestry,  landscape  gardening  and  vegetable  gardening.  A  number  of 
courses  relate  to  more  than  one  of  these  subjects,  and  are  therefore  grouped  here 
under  the  general  designation  of  horticulture. 

Required  Courses. 

25.  I.  Taxonomy  and  Ecology  of  Horticultural  Plants.  —  For  sopho- 
mores. A  study  of  the  outstanding  botanical  characters  of  the  principal  families, 
genera,  species  and  varieties  of  cultivated  plants;  together  with  a  consideration  of 
those  principles  of  ecology  utilized  in  the  cultivation  of  plants. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Professor  Thompson. 

26.  II.  Physiology  of  Horticultural  Plants.  —  For  sophomores.  This 
-course  is  designed  to  demonstrate  and  explain  the  principles  of  plant  phj^siology 
in  their  practical  application  to  the  cultivation  of  economic  plants.  Consideration 
will  be  given  to  the  methods  of  propagation  and  to  the  culture  of  plants  in  their 
relation  to  soils,  tillage,  water  and  food  supply,  etc. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Assistant  Professor  Drain. 

27.  III.  Breeding  of  Horticultural  Plants.  —  For  sophomores.  A  study 
of  the  principles  of  inheritance  as  applied  to  plants;  together  with  a  consideration 
of  the  methods  used  and  problems  involved  in  the  improvement  of  cultivated 
plants. 

5  class  hours.  Credit,  5. 

Mr.  French. 

Elective  Courses  (General). 

50.  I.  Plant  Materials. — ^  For  juniors;  seniors  may  elect.  Aims  to  make 
the  student  familiar  with  the  character  of  the  trees,  shrubs  and  herbaceous  peren- 
nials used  in  ornamental  work,  and  with  the  methods  of  propagating  them. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Professor  Thompson. 

51.  III.  Plant  Materials.  —  For  juniors;  seniors  may  elect.  A  continua- 
tion of  Course  50,  taking  up  the  field  use  of  trees,  shrubs  and  herbaceous  plants, 
their  native  habitats,  soils  and  plant  associations,  with  a  view  to  supplying  to 
students  in  landscape  gardening  and  floriculture  a  knowledge  of  plant  species. 
Frcciuent  practicums  and  field  excursions. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Professor  Thompson. 
Prerequisite,  Horticulture  50. 
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Landscape  Gardening. 

Professor  Wauqh,  Assistant  Professor  Harrison,  Assistant  Professor  Quinlan. 

The  purposes  of  the  courses  are:  (1)  To  train  men  for  the  profession  in  all  its 
branches.  As  a  rule  graduates  should  first  enter  the  employ  of  established  land- 
scape architects,  nurserymen  or  park  superintendents,  and  after  an  apprenticeship 
of  several  years  those  who  have  the  requisite  technical  and  business  ability  may  set 
up  for  themselves.  (2)  To  train  men  for  public-service  work  in  national,  State 
and  municipal  parks  and  forests.  (3)  To  train  men  for  countrj^  planning,  this 
function  being  exercised  through  various  public  institutions  and  organizations. 
(4)  To  train  teachers  and  extension  workers  in  lines  of  landscape  gardening  and 
civic  improvement.  (5)  To  give  a  broad  and  liberal  general  education  stressing 
the  fundamental  principles  of  art. 

The  department  has  large,  well-Hghted  drafting  rooms,  with  necessary  equip- 
ment, such  as  planimeters,  eidograph,  pantograph,  blueprinting  outfit,  etc.;  and 
a  complete  outfit  of  surveying  instruments,  including  transits,  levels,  plane  tables, 
prismatic  compasses,  hand  levels,  ete.  The  college  campus  presents  an  unusually 
good  collection  of  the  plant  materials  used  in  landscape  gardening. 

Required  Course. 

30.  I.  Elementary  Design.  —  For  sophomores.  Offered  for  the  year 
1925-26. 

3  2-hour  laboratory  periods,  credit,  3. 

Elective  Courses. 

50.  I.  Mapping  and  Topography.  —  For  juniors.  Reconnoissance  surveys 
and  mapping,  with  special  reference  to  the  methods  used  in  landscape  gardening; 
detailed  study  of  selected  designs  of  leading  landscape  gardeners;  grade  design, 
road  design  and  field  work.    Must  be  followed  by  Course  51. 

2  2-hour  laboratory  periods;  2  3-hour  laboratory  periods,  credit,  5. 

Assistant  Professor  Harrison. 
Prerequisites,  Mathematics  26  and  27,  Drawing  25,  26  and  27. 

51.  II.  Elements  of  Landscape  Gardening.  —  For  juniors.  As  stated 
under  Course  50. 

3  3-hour  laboratory  periods,  credit,  4. 
Assistant  Professor  Harrison, 
Prerequisite,   Landscape  Gardening  50. 

52.  III.  General  Design.  —  For  juniors.  Field  notes;  examination  of  com- 
pleted works  and  those  under  construction;  design  of  architectural  details,  plant- 
ing plans,  gardens,  parks  and  private  grounds;  written  reports  on  individual 
problems. 

2  2-hour  laboratory  periods;  2  3-hour  laboratory  periods,  credit,  5. 

Assistant  Professor  Harrison. 
Prerequisites,  Landscape  Gardening  50  and  51,  and  either  plant  materials  (Horti- 
culture 50  and  51)  or  advanced  mathematics. 

75.  I.  Theory  of  Landscape  Art.  —  For  seniors  and  graduates.  The  gen- 
eral theory  and  applications  of  landscape  study,  including  a  brief  history  of  the  art. 
3  class  hours.  Credit,  3. 

Professor  Waugh. 

76.  I.  Civic  Art.  —  For  seniors.  The  principles  and  apphcations  of  modern 
civic  art,  including  city  planning,  city  improvement,  village  maprovement  and 
rural  improvement,  with  special  emphasis  upon  country  planning.  Must  be  fol- 
lowed by  Course  77. 

3  3-hour  laboratory  periods,  credit,  4, 
Assistant  Professor  Quinlan. 
Prerequisite,  Ijandscape  Gardening  52. 
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77.  III.     Country  Planning.  —  For  seniors.     As  stated  under  Course  76. 

3  3-hour  laboratory  periods,  credit,  4. 
Professor  Waugh. 
Prerequisite,  Landscape  Gardening  76. 

78.  I.     Architecture  (1926-27).  —  Alternates  with  Course  79.    For  juniors  : 
and  seniors.    The  history  of  architectural  development,  the  different  historic  types,  ' 
with  special  reference  to  the  underlying  principles  of  construction  and  design  ; 
and  their  relations  to  landscape  design.    Illustrated  lectures,  conferences,  practice 
in  designing. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Harrison. 

79.  I.  Construction  and  Maintenance  (1925-26).  —  Alternates  with 
Course  78.  For  juniors  and  seniors.  Detailed  instruction  in  methods  of  construc- 
tion and  planting  in  carrying  out  plans,  in  organization,  reportmg,  accounting, 
estimating,  etc.;  maintenance  work  in  parks  and  on  estates,  its  organization, 
management,  cost,  etc. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Harrison. 

80.  II.     Theory  of  Design.  —  For  seniors.    As  stated  under  Course  52. 

3  3-hour  laboratory  periods,  credit,  4. 
Professor  Waugh. 
Prerequisite,  Landscape  Gardening  52.    • 

81.  II.     Estate  Design.  —  For  seniors. 

3  3-hour  laborator3^  periods,  credit,  4. 
Assistant  Professor  Harrison. 

82.  III.     Park  Design.  —  For  seniors. 

3  3-hour  laboratory  periods,  credit,  4. 
Assistant  Professor  Harrison. 

Pomology. 

Professor  Sears,  Professor  Van  Meter,  Assistant  Professor  Drain,  Mr.  French,  Mr.  Raleigh. 

The  object  of  the  course  is  to  give  a  training  which  shall  be  thoroughly  practical  ! 
and  yet  scientific.     This  will  fit  the  men  to  enter  the  field  of  practical  fruit  gi'owing, 
or  it  will  furnish  an  excellent  foundation  for  further  study. 

The  department  has  50  acres  in  fruit  plantations.  The  apple  orchards  comprise 
about  35  acres,  and  there  are  blocks  of  pears,  peaches,  plums  and  cherries.  In 
small  fruits  there  are  plantings  of  strawberries,  raspberries,  blackberries,  currants 
and  gooseberries.  There  are  three  vineyards,  with  a  total  area  of  5  acres,  in  which  \ 
the  leading  varieties  and  the  principal  types  of  pruning  and  training  are  repre- 
sented. In- these  plantations  are  50  varieties  of  grapes,  representing  three  native 
American  species  and  many  hybrids;  20  varieties  of  peaches;  20  varieties  of  pears; 
25  of  plums,  including  five  species  and  many  hybrids;  and  100  varieties  of  apples. 

The  department  has  an  excellent  equipment  of  spraying  and  dusting  machinery, 
including  various  styles  and  sizes  of  power  sprayers,  and  many  types  of  barrel 
pumps  and  smaller  sprayers.  There  is  also  an  excellent  assortment  of  orchard 
tools,  including  plows,  harrows,  fertilizer  sowers,  etc. 

Fisher  Laboratory  is  one  of  the  best  planned  and  equipped  packing  and  storage 
plants  in  the  United  States.  It  includes  six  refrigerated  rooms;  four  storage 
rooms  not  refrigerated;  one  large  laboratory  room  and  one  classroom,  besides 
ample  storage  room  for  fruit  packages  and  equipment.  The  equipment  for  the 
building  itself  includes  four  types  of  apple  sizers;  packing  tables  and  box  and  bar- 
rel presses  of  various  types,  besides  all  kinds  of  packages  and  the  smaller  equip- 
ment necessary  for  thoroughly  modern  work  in  grading  and  packing  fruit.  The 
department  is  equipped  with  lockers  and  with  pruning  and  other  tools  for  the  use 
of  students  in  laboratory  work,  which  is  made  a  leading  feature  in  all  the  courses 
in  pomology. 
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Elective  Courses. 

50.  I.  Practical  Pomology.  —  For  juniors;  seniors  may  elect.  A  study  of 
the  general  principles  of  the  growing  of  fruits,  dealing  with  such  questions  as 
selection  of  site,  soils,  windbreaks,  laying  out  plantations,  choice  of  nursery  stock, 
pruning,  culture  of  orchards,  orchard  fertilizers,  cropping  orchards,  etc.  Lectures, 
supplemented  with  text  and  reference  books;   field  and  laboratory  exercises. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Professor  Sears  and  Mr.  French. 
Prerequisite,  Horticulture  26, 

51.  II.  Practical  Pomology.  —  For  juniors;  seniors  may  elect.  As  stated 
under  Course  50. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Professor  Sears  and  Mr.  French. 
Prerequisite,  Pomology  50. 

52.  III.  Small  Fruits.  —  For  juniors;  seniors  may  elect.  A  study  of  the 
growing  of  small  fruits,  including  raspberries,  blackberries,  strawberries,  currants, 
gooseberries  and  grapes,  dealing  with  such  questions  as  their  propagation,  select- 
ing a  site  for  the  plantation,  soils,  fertilizers,  pruning,  etc. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Professor  Sears  and  Mr.  French. 
Prerequisite,  Pomology  51. 

54.    II.     Systematic  Pomology.  —  For  juniors;   seniors  may  elect.    A  study 
of  varieties  of  fruits  including  identification,   nomenclature,   relationships  and 
classification.     This  course  is  advised  but  not  required  of  candidates  for  the  varsity 
fruit  judging  team.     Lectures,  laboratory  and  field  exercises. 
1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Assistant  Professor  Drain. 

75.  I.  Systematic  Pomology.  —  For  seniors.  A  continuation  of  Course  54, 
with  special  reference  to  nursery  variety  certification,  variety  study  of  pears, 
grapes,  plums,  cherries,  strawberries,  raspberries,  blueberries  and  blackberries. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Assistant  Professor  Drain. 
Prerequisite,  Pomology  54. 

76.  II.  Orchard  Management.  —  For  seniors.  This  course  will  consider 
the  more  important  problems  in  connection  with  the  organization  and  management 
of  a  fruit  farm.  Specialization  and  diversification  and  the  place  of  each  of  the 
common  fruit  crops  on  the  farms  of  Massachusetts  will  be  studied  in  relation  to  the 
distribution  of  labor  and  income.  The  combination  of  fruit  growing  with  other 
lines  of  farming  will  be  discussed  in  connection  with  conditions  in  this  State  and 
combinations  in  successful  operation  will  be  studied.  The  course  is  intended  to 
bring  principles  learned  in  the  previous  years  in  college  to  bear  upon  the  particular 
problems  of  the  fruit  grower. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Professor  Van  Meter. 
Prerequisite,  Pomology  51. 

77.  I.  Commercial  Pomology.  —  For  seniors.  The  picking,  handhng,  stor- 
ing and  marketing  of  fruits,  including  a  discussion  of  storage  houses,  fruit  packages, 
methods  of  grading  and  packing.  Especial  emphasis  is  placed  upon  laboratory 
and  field  work,  where  the  student  is  given  actual  practice  in  the  picking  and  pack- 
ing of  all  the  principal  fruits. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Mr.  Raleigh. 
Prerequisite,  Pomology  51. 
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7S.  III.  Spraying.  —  For  seniors.  A  study  of  (a)  spraying  materials,  their 
composition,  manufacture  and  preparation  for  use;  the  desirable  and  objection- 
able qualities  of  each  material,  formulas  used,  cost,  tests  of  purity,  (b)  Spraying 
machinery,  including  all  the  principal  types  of  pumps,  nozzles,  hose  and  vehicles; 
their  structure  and  -care,  (c)  Orchard  methods  in  the  application  of  the  various 
materials  used,  with  the  important  considerations  for  spraying  each  fruit  and  for 
combating  each  orchard  pest.  This  course  is  designed  especially  to  famiUarize  the 
student  with  the  practical  details  of  actual  spraying  work  in  the  orchard.  Spray 
materials  are  prepared,  spraying  apparatus  is  examined  and  tested,  old  pimips  are 
overhauled  and  repaired,  and  the  actual  spraying  is  done  in  the  college  orchards 
and  small-fruit  plantations. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

.Assistant  Professor  Drain,     | 
Prerequisite,  Pomology  76. 

79.  II.  General  Pomology. — 'For  seniors;  juniors  may  elect.  Planned  to 
meet  the  needs  of  students  who  cannot  devote  more  than  one  term  to  the  subject 
but  who  want  a  general  knowledge  of  fruit  growing.  Consists  of  lectures  and 
laboratory  exercises  on  such  topics  as  choosing  the  locations,  kinds  and  varieties 
of  fruits  to  grow,  securing  and  setting  the  plants,  care  and  cultivation,  pruning, 
spraying,  pests,  harvesting  and  storing. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Drain. 

SO.  I.  Seminar.  —  For  seniors  majoring  in  pomology.  Advanced  study  of 
problems  relating  to  the  business  of  fruit  growing.  Each  student  is  assigned  a 
major  and  a  minor  problem  in  lines  of  work  in  which  he  is  particularly  interested. 
He  pursues  his  studies  both  by  reading  and  research,  and  the  materials  obtained 
will  be  worked  into  theses  which  are  presented  to  the  seminar  for  discussion.  No 
lectures  are  given,  but  seminar  meetings  are  held  for  one  period  each  week. 
1  class  hour.  Credit,  1. 

The  Depart]\ient. 

81.  II.  Seminar.  —  For  seniors  majoring  in  pomology.  A  continuation  of 
Course  SO.    One  seminar  meeting  each  week. 

1  class  hour.  Credit,  1. 

The  Department. 

82.  III.  Seminar.  —  For  seniors  majoring  in  pomology.  A  continuation  of 
Course  81.    One  seminar  meeting  each  week. 

1  class  hour.  Credit,  1. 

The  Department. 

Vegetable  Gardening. 

Professor  Wauqh, ,  Mr.  Snydek. 

The  courses  in  Vegetable  Gardening  are  designed  for  students  who  wish  to  enter 
commercial  vegetable  growing,  the  seed  business,  or  professional  work,  such  as 
teaching  or  experimental  work.  Each  of  these  fields  offers  wide  possibihties  and 
the  advancement  of  vegetable  production  will  depend  upon  the  number  and  quaUty 
of  the  men  trained  along  these  lines. 

The  department  has  ten  acres  of  land,  3,800  sq.  ft.  of  greenhouse  space,  and  150 
hotbed  sash,  all  of  which  are  used  to  provide  laboratory  facilities.  Part  of  this 
equipment  is  used  for  the  non-commercial  laboratory  work,  such  as  the  students' 
gardens  and  the  type  and  variety  garden,  while  the  remainder  is  devoted  to  com- 
mercial laboratory  work. 

In  addition  the  department  maintains  at  Waltham,  Massachusetts,  the  Market 
Garden  Field  Station.  Here  the  experimental  and  extension  work  of  the  depart- 
ment is  carried  on. 
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Elective  Courses. 

50.  III.  General  Vegetable  Gardening.  ■ — -For  juniors;  seniors  may  elect. 
A  general  course  for  those  students  who  desire  a  general  knowledge  of  agriculture, 
but  do  not  care  to  spend  the  time  for  extreme  specialization.  Designed  to  teach 
the  fundamentals  of  vegetable  growing  so  they  may  be  applied  (1)  to  the  growing 
of  vegetables  commercially  as  a  cash  crop  with  other  types  of  agriculture,  (2)  to 
the  growing  of  vegetables  in  the  home  garden,  (3)  to  agricultural  teaching  in  sec- 
ondary schools,  and  (4)  to  professional  agricultural  work  other  than  teaching. 
3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

52.  II.  Practical  Vegetable  Gardening.  —  For  juniors;  seniors  may  elect. 
Courses  52  and  53  are  designed  for  those  students  who  wish  to  obtain  a  knowledge 
of  vegetable  growing  in  order  that  they  may  apply  this  to  the  successful  commercial 
production  of  vegetables,  or  to  become  fitted  for  professional  work  such  as  teaching 
and  research  work.  The  course  begins  with  a  consideration  of  vegetables  as  a  food, 
the  part  they  play  in  the  food  supply  of  the  city.  State,  or  nation,  and  Massachu- 
setts' part  in  this  tj^pe  of  food  production,  followed  by  a  study  of  the  fundamentals 
of  vegetable  gardening.  Deals  with  such  questions  as  the  selection  of  a  location; 
soils,  manures  and  fertilizers,  green  manures  and  cover  crops;  seeds  and  seeding; 
planting,  tillage,  irrigation;  control  of  insects  and  diseases.  Includes  a  detailed 
study  of  the  cultural  requirements  of  the  common  vegetable  crops,  and  the  prin- 
ciples of  rotation  and  double  cropping.  Text  and  reference  books.  Laboratory 
and  field  exercises. 
3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 


Prerequisites,  Horticulture  26,  Agronomy  75. 

53.    III.     Practical  Vegetable   Gardening.  —  For  juniors;    seniors   may 
elect.    As  stated  under  Course  52. 
3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 


Prerequisite,  Vegetable  Gardening  52. 

75.  I.  Types  and  Varieties.  —  For  seniors.  Includes  the  systematic  study 
of  types,  varieties  and  strains  of  the  leading  vegetable  crops;  exhibiting  and 
judging  of  vegetables;  determination  of  quality  in  vegetables;  seed  growing, 
variety  improvement,  rogueing,  seed  harvesting,  curing  and  storing. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Prerequisite,  Vegetable  Gardening  53  or  50. 

76.  II.  Vegetable  Forcing.  —  For  seniors.  A  study  of  types,  materials, 
construction,  location,  arrangement,  capacity  and  cost  of  greenhouses  for  growing 
vegetables.  A  brief  consideration  of  the  heating  plant,  —  the  type,  installation, 
piping  and  management;  also  the  study  of  greenhouse  vegetable  crops  and  their 
production  as  practiced  by  commercial  growers. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

ij  Prerequisite,  Vegetable  Gardening  53  or  50. 

77.  III.  Commercial  Vegetable  Growing.  — •  For  seniors.  A  consideration 
of  vegetable  growing  as  a  business.  A  study  of  this  specialized  type  of  farming, 
including  places  where  developed,  types,  extent,  economic  importance,  capitaliza- 
tion, equipment  and  other  fundamental  problems  of  commercial  vegetable  garden- 
ing. Students  assist  in  the  planning  and  operation  of  a  typical  market-gardening 
area.     Visits  are  made  to  market-gardening  and  truck-gardening  farms. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Prerequisite,  Vegetable  Gardening  53  or  50. 
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Drawing. 

Required  Courses. 

25.    I.     Free-hand   Drawing.  —  For  sophomores;  juniors  and  seniors  may! 
elect.     Lettering;    free-hand  perspective;    sketching  from  type  models,   leaves, 
flowers  and  trees,  houses,  etc.;    laying  flat  and  graded  washes  in  water  colors; j 
water-color  rendering  of  leaves,  flowers  and  trees;   conventional  coloring  and  map' 
rendering  in  water-colors;  conventional  signs  and  mapping  in  ink. 

4  2-hour  laboratory  periods,  credit,  4. 


26.  II.  Mechanical  Drawing.  —  For  sophomores;  juniors  and  seniors  may 
elect.  Inking  exercises;  geometric  problems ;  projection;  intersections;  isometric; 
shades  and  shadows;  parallel;  angular  and  oblique  perspective;  perspective  draw- 
ing of  buildings.     Students  should  have  preparation  in  plane  and  soUd  geometry. 

3  2-hour  laboratory  periods,  credit,  3. 


27.    III.     Mechanical  Drawing.  —  For  sophomores;  juniors  and  seniors  may 
elect.    As  stated  under  Course  26. 

4  2-hour  laboratory  periods,  credit,  4. 


Prerequisite,  Drawing  26. 

DIVISION  OF  SCIENCE. 

Professor  Fernald.  , 

[Heavy-faced  type  indicates  the  term  in  which  the  course  is  given.  Numbering  of  courses:  1  to  24,  inclu- 
sive, freshmen;  25  to  49,  inclusive,  sophomores;  50  to  74,  inclusive,  juniors;  75  to  99,  inclusive,  seniors.) 

Botany. 

Professor  Osmun,  Assistant  Professor  Clark,  Assistant  Professor  McLaughlin,  Assistant  Professor  Torrey, 

Assistant  Professor  Davis. 

A  knowledge  of  the  principles  of  plant  life  is  fundamental  in  agricultural  educa- 
tion. The  required  courses  in  botany  are  planned  with  this  and  the  general  edu- 
cational value  of  the  subject  in  view.  Elective  courses  are  of  two  types:  (1)  those 
which  have  for  their  chief  aim  the  direct  support  of  technical  courses  in  agricul- 
ture and  horticulture,  and  (2)  those  providing  broader,  more  intensive  training  in 
the  science.  Courses  in  the  second  group  may  lead,  when  followed  by  postgraduate 
study,  to  specialization  in  the  field.  They  also  furnish  excellent  training  for  those 
specializing  in  other  sciences  and  in  scientific  agriculture.  In  all  undergraduate 
courses  the  relation  of  the  science  of  botany  to  agriculture  is  emphasized. 

The  department  occupies  Clark  Hall,  a  brick  building  55  by  95  feet,  two  stories 
high,  with  basement  and  attic.  The  building  has  two  lecture  rooms  with  seating 
capacity  of  154  and  72,  respectively;  one  seminar  and  herbarium  room;  large 
laboratories  for  general  and  special  work ;  and  smaller  rooms  for  advanced  students. 
A  glass-enclosed  laboratory  for  plant  physiology  adjoins  the  main  building  and 
provides  unusual  facilities  for  the  study  of  phenomena  of  plant  life.  In  addition, 
a  greenhouse  28  by  70  feet  is  connected  with  the  building.  This  is  for  experimental 
work  in  plant  pathology  and  physiology,  and  for  growing  plants  needed  for  instruc- 
tion. The  experiment  station  laboratories  devoted  to  botanical  research  are  in 
this  building. 

The  lalioratories  and  lecture  rooms  are  of  modern  construction,  finely  lighted 
and  equipped  with  compound  and  dissecting  microscopes,  microtomes,  paraffine 
and  drying  ovens,  physiological  and  other  apparatus,  and  a  large  collection  of 
charts.  The  herbarium  contains  about  20,000  sheets  of  seed  plants  and  ferns, 
1,200  sheets  of  liverworts  and  mosses,  and  25,000  specimens  of  fungi.  Facilities 
and  e(iuipment  for  the  study  of  plant  physiology  and  pathology  are  excelled  in 
few  other  institutions. 
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Required  Courses. 

3.  III.  Introductory  Botany.  —  For  freshmen.  Presents  the  seed  plants 
as  plastic  organisms  molded  by  their  environment.  Also  introduces  the  student 
to  methods  of  identifying  and  classifying  plants. 

2  class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Assistant  Professor  Torre  y. 

25.  I.  Introductory  Botany.  —  For  sophomores.  The  anatomy  and  physi- 
ology of  the  seed  plants  (Phanerogamia). 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Assistant  Professor  Torre y. 
Prerequisite,  Botany  3. 

26.  III.  Morphology  and  Taxonomy  of  the  Lower  Plants  (Crypto- 
gamia).  —  For  sophomores.  Systematic  study  of  typical  forms  of  bacteria,  algse, 
fungi,  hchens,  mosses,  ferns.  (Courses  3,  25  and  26  constitute  a  general  elementary 
course  in  botany,  and  are  required  of  all  students  who  major  in  science.) 

1  class  hour.  3  2-hour  laboratory  periods,  credit,  4. 

Professors  Osmun  and  McLaughlin. 
Prerequisite,  Botany  25. 

Elective  Courses. 

50.  I.  Dlseases  OF  Crops.  —  For  juniors;  seniors  may  elect.  The  lectures 
are  general  and  are  taken  by  all  who  elect  the  course,  but  in  order  to  permit  students 
to  specialize  on  the  diseases  of  crops  most  closely  related  to  their  majors  or  in 
which  they  are  most  interested,  the  course  is  divided  for  lecture  and  laboratory 
work  into  the  following  sections:  (I)  diseases  of  truck  and  field  crops;  (II)  dis- 
eases of  floricultural  crops  and  ornamentals;  (III)  diseases  of  fruit  crops;  (IV) 
diseases  of  shade  and  forest  trees.  One,  two  or  three  laboratory  sections  may  be 
taken. 

1,  2  or  3  class  hours.  1,  2  or  3  2-hour  laboratory  periods,  credits,  2,  4  or  6. 

Assistant  Professor  McLaughlin. 
Prerequisites,  Botany  3  and  25. 

51.  II.  Diseases  of  Crops. — -For  juniors;  seniors  may  elect.  As  stated 
under  Course  50. 

1,  2  or  3  class  hours.  1,  2  or  3  2-hour  laboratory  periods,  credits,  2,  4  or  6. 

Assistant  Professor  McLaughlin. 
Prerequisite,  Botany  50. 

52.  I.  Systematic  Mycology.  —  For  juniors;  seniors  may  elect.  Mor- 
phology and  development  of  typical  species  representing  the  orders  and  families 
of  fungi;  practice  in  identification,  collection  and  preservation  of  fungi;  study  of 
system  of  classification;  collateral  reading.  A  prerequisite  of  the  senior  course  in 
plant  pathology,  but  open  to  all. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Assistant  Professor  Davis. 
Prerequisite,  Botany  26. 

53.  II.  Systematic  Mycology.  —  For  juniors;  seniors  may  elect.  As  stated 
under  Course  52. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Assistant  Professor  Davis. 
Prerequisite,  Botany  52. 

54.  III.  Systematic  Mycology.  — ■  For  juniors;  seniors  may  elect.  As 
stated  under  Course  52. 

1 1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

i  Assistant  Professor  Davis. 

j  Prerequisite,  Botany  53. 
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55.  III.  Pl.'^nt  Histology.  —  For  juniors;  seniors  may  elect.  Comparative 
study  of  the  tissue  of  plants;  training  in  histological  methods,  including  the  use  o: 
precision  microtomes,  methods  of  kiUing,  fixing,  sectioning,  staining  and  mounting 
collateral  reading  and  conferences.  This  course  offers  valuable  training  in  prepara 
tion  for  further  work  in  botany. 

5  2-hour  laboratory  periods,  credit,  c 
Assistant  Professors  McLaughlin,  Torrey  and  Davis. 
Prerequisite,  Botany  3  and  25. 

58.  I.  Systematic  BoTA^'Y  of  the  Higher  Plants  (1926-27).  — •  For  junior^ 
and  seniors.  An  intensive  study  of  g^-mnosperms  and  angiosperms.  Lectures  deal 
with  the  interrelations  of  the  flowering  plants  and  with  their  ecology,  distribution 
and  economic  importance.  Laboratory  work  consists  of  a  critical  study  of  types 
from  the  most  important  natural  plant  families.  Particular  emphasis  is  laid  on 
the  flora  of  Massachusetts.  The  department  herbarium  and  greenhouses  supply 
material  of  important  tropical  forms  for  study.    Alternates  with  Course  61. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Torrey. 

59.  II.  Systematic  Botany  of  the  Higher  Plants  (1926-27).  —  For  juniors 
and  seniors.    As  stated  under  Course  58.    Alternates  with  Course  62. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Torrey. 

60.  III.  Systematic  Botany  of  the  Higher  Plants  (1926-27).  —  For 
juniors  and  seniors.    As  stated  under  Course  58.    Alternates  "vvath  Course  63. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Torrey. 

61.  I.  The  Comparative  Anatomy  of  Green  Pi^nts  (1925-26).  —  For 
juniors  and  seniors.  In  the  lectures  an  intensive  study  is  directed  to  the  compara- 
tive anatomy  of  green  plants  from  the  evolutionary  standpoint.  Particular  em- 
phasis is  laid  upon  the  woody  forms  both  hving  and  extinct.  Of  the  latter,  the 
department  is  fortunate  in  possessing  excellent  sets  of  micro-preparations  and 
lantern  slides.    Alternates  with  Course  58. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Torrey. 

62.  II.  The  Comparative  Anatomy  of  Green  Plants  (1925-26). —  For 
juniors  and  seniors.    As  stated  under  Course  61.    Alternates  with  Course  59. 

2  class  hours.  1  2-hour  laboratorj^  period,  credit,  3. 

Assistant  Professor  Torrey. 

63.  III.  The  Comparative  Anatomy  of  Green  Pi>ants  (1925-26).  —  For 
juniors  and  seniors.    As  stated  under  Course  61.    Alternates  with  Course  60. 

2  class  hours.  1  2-hour  laboratorj^  period,  credit,  3. 

Assistant  Professor  Torrey. 

75.  I.  Plant  Pathology.  — •  For  seniors.  Comprehensive  study  of  diseases 
of  plants;  training  in  laboratory  methods  and  technique,  including  culture  work 
and  artificial  inoculation  of  hosts;  miscellaneous  diagnosis;  study  of  literature 
and  representative  life  histories  of  pathogens.  Prepares  for  civil  service,  experi- 
ment station  and  college  work. 

1  class  hour.  4  2-hour  laboratory  periods,  credit,  5. 

Professors  Osmun  and  Davis. 
Prerequisite,  Botany  54. 

76.  II.     Plant  Pathology.  —  For  seniors.    As  stated  under  Course  75. 

1  class  hour.  4  2-hour  laboratory  periods,  credit,  5. 

Professors  Osmun  and  Davis. 
Prerequisite,  Botany  75. 
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77.  III.     Plant  Pathology.  —  For  seniors.    As  stated  under  Course  75. 

1  class  hour.  4  2-hour  laboratory  periods,  credit,  5. 

Professors  Osmun  and  Davis. 
Prerequisite,  Botany  76. 

78.  I.  Pl.'VNT  Physiology.  —  For  seniors.  Study  of  the  factors  and  con- 
ditions of  (a)  Plant  Nutrition,  including  the  taking  up  of  water  and  mineral 
substances,  the  assimilation  of  carbon  and  nitrogen,  and  the  release  of  energy 
;due  to  the  processes  of  dissimilation;  (6)  Plant  Growth,  including  the  influence 
I  of  internal  and  external  factors  on  growth,  the  development  of  reproductive  and 
; vegetative  organs;   (c)  Plant  Movements,  including  those  due  to  the  taking  up  of 

1  water,  and  those  movements  of  both  motile  and  fixed  forms  in  response  to  external 
i stimuli.  Weekly  conferences  are  held  at  which  students  report  on  assignments  to 
'original  sources  in  the  literature. 

'2  class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Assistant  Professor  Clark. 
Prerequisites,  Botany  26  and  Chemistry  51. 

79.  II.     Plant  Physiology.  —  For  seniors.    As  stated  under  Course  78. 

2  class  hours.  1  or  3  2-hour  laboratory  periods,  credit,  3  or  5. 

Assistant  Professor  Clark. 

1  Prerequisite,  Botany  78  for  the  10-credit  course,  Botany  25  for  the  6-credit  course. 

80.  III.     Plant  Physiology.  — •  For  seniors.    As  stated  under  Course  78. 

2  class  hours.  1  or  3  2-hour  laboratory  periods,  credit,  3  or  5. 

Assistant  Professor  Clark. 
Prerequisite,  Botany  79. 

General  and  Agricultural  Chemistry. 

Professor  Lindset,  Professor  Chamberlain,  Professor  Peters,  Assistant  Professor  Sehex,  Dr.  Butler. 

In  teaching  the  courses  in  chemistry,  emphasis  is  laid  on  both  their  educational 
and  their  vocational  value.  The  courses  in  the  freshman  year  deal  with  funda- 
mental principles,  and  give  the  student  such  an  understanding  of  the  subject  as 
will  enable  him  to  apply  it  in  farm  practice.  The  more  advanced  courses,  includ- 
ing quantitative  analysis,  organic,  physiological  and  physical  chemistry,  are 
for  those  who  intend  to  become  teachers  and  workers  in  the  allied  sciences,  or  who 
desire  to  follow  agricultural  chemistry  as  a  vocation.  Advanced  training  is  given 
by  means  of  postgraduate  courses  (see  Graduate  School). 

Those  completing  the  undergraduate  courses  are  fitted  for  positions  in  the  agri- 
cultural industries,  —  fertilizer,  feed  and  insecticide  manufacture,  —  as  well  as  in 
other  lines  of  industry,  and  in  the  State  experiment  stations,  in  commercial  labora- 
tories, and  in  high  school  teaching.  Postgraduate  students  are  prepared  for  posi- 
tions as  teachers  in  colleges,  and  for  more  advanced  positions  in  industry  and  in 
the  experiment  stations. 

The  new  Goessmann  Chemistry  Laboratory  was  opened  for  classes  in  September, 
1924. 

Required  Courses. 

The  freshman  work  consists  of  two  distinct  parts :  Courses  1  and  2  contain  more 
hour?  and  are  for  those  who  have  had  no  chemistry  in  the  secondary  schools,  and 
Courses  4  and  5  are  for  those  who  have  presented  chemistry  for  entrance.  Both 
groups  of  courses  bring  the  student  out  at  the  same  point.  It  is  obviously  to  the 
advantage  of  the  student  to  take  a  course  in  chemistry  in  high  school  and  thus 
obviate  the  extra  hours  of  Courses  1  and  2  in  the  freshman  year. 

1.  I.  General  Chemistry.  —  For  freshmen.  This  course  is  for  those  students 
who  do  not  present  chemistry  for  entrance  and  who  begin  the  subject  in  college. 
An  introduction  to  the  fundamental  chemical  laws,  together  with  a  study  of  the 
typical  acid-  and  base-forming  elements  and  their  compounds. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Dr.  Butler. 
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2.  n.  Agricultur-^l  Chemistry.  —  For  freshmen.  A  continuation  of 
Course  I.  A  study  of  the  common  elements.  Special  emphasis  on  the  applica- 
tion of  the  fundamental  chemical  laws  particularly  in  connection  with  agriculture 
and  every-day  life.  The  preparation  of  a  number  of  substances  important  in 
agriculture,  such  as  superphosphate,  ammonium  sulfate,  muriate  and  sulfate  of 
potash,  Paris  green,  arsenate  of  lead,  Bordeaux  mixture,  lime-suKur  and  emulsions. 
These  materials  are  prepared  in  the  laboratory  and  studied  in  detail  in  the  class- 
room; some  of  the  substances  prepared  may  be  analyzed.  Particular  attention 
■^^ill  be  given  to  a  study  of  the  composition,  properties  and  reactions  of  soils.  Ap- 
proximate quantitative  determinations  of  a  number  of  constituents  of  soils  and 
fertihzers  will  be  made. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Dr.  Butler. 

4.  I.  Advanced  General  Chemistry.  —  For  freshmen.  A  review  of  gen- 
eral chemistry  centered,  for  the  most  part,  about  the  laboratory  work.  Text- 
books, Holmes'  "General  Chemistry/'  and  Peters'  "The  Preparation  of  Sub- 
stances Important  in  Agriculture."  The  laboratory  work  takes  the  synthetic 
form.  Substances  of  agricultural  importance  are  prepared  in  quantity  and  studied 
in  detail  by  the  student.  These  include  ammonium  sulfate,  superphosphate, 
muriate  and  sulfate  of  potash,  arsenate  of  lead,  Paris  green,  Bordeaux  mixture, 
lime-sulfur  and  emulsions. 

2  class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Professor  Peters. 
Prerequisite,  Entrance  Chemistry. 

5.  II,  Inorganic  Agricultural  Chemistry.  — ■  For  freshmen.  A  study  of 
the  chemical  composition,  properties  and  reactions  of  soils,  fertihzers,  fungicides 
and  insecticides.  The  laboratory  work  is  divided  into  three  parts:  (a)  qualita- 
tive examination  of  soil,  plant  ash  and  superphosphate;  (6)  approximate  quan- 
titative determination  of  moisture,  ash,  carbonic  acid,  phosphoric  acid,  potash, 
nitrogen,  etc.,  in  farm  crops,  soils  and  fertilizers;  (c)  special  work  on  retention  of 
salts  by  soil,  leaching  of  hme  from  the  soil  by  carbonated  water,  etc. 

2  class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Assistant  Professor  Serex. 

25.  I.  Qualitative  Analysis.  —  5astc.  —  For  sophomores.  The  systematic 
analysis  of  metallic  salts,  presented  from  the  ionic  viewpoint.  A  close  study  of 
the  tests  used  in  the  separation  and  identification  of  the  metals,  and  the  apphcation 
of  these  tests  to  unknown  mixtures.  Text,  Medicus'  "Qualitative  Analysis," 
with  Stieglitz's  "Qualitative  Analysis"  and  Gooch  and  Browning's  "Qualitative 
Analysis"  for  reference.  This  course  should  be  taken  by  all  intending  to  follow 
chemistry  as  a  vocation. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Assistant  Professor  Serex. 
Prerequisite,  Chemistry  2  or  5, 

26.  II.  Qualitative  Analysis.  —  Acidic.  —  For  sophomores.  A  continua- 
tion of  Course  25. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Assistant  Professor  Serex. 

30.  II.  Organic  Agricultural  Chemistry. — ^  For  sophomores;  juniors  and 
seniors  may  elect.  Embraces  the  study  of  the  most  important  groups  of  organic 
compounds  of  plants  and  animals,  the  composition  of  plants,  the  chemistry  of 
plant  growth,  plants  as  food  and  as  industrial  material,  the  composition  of  animals, 
the  chemistry  of  digestion,  also  the  study  of  some  of  the  products  related  to  plants 
and  animals,  such  as  milk,  butter,  cheese,  sugar  and  alcohol.  The  treatment  of 
the  subject  is  general,  avoiding  (so  far  as  possible)  complicated  chemical  facts  and 
relationships,  and  endeavoring  simply  to  make  the  student  acquainted  with  the 
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general  chemistry  of  plants  and  animals  and  agricultural  processes  and  products. 
Textbook:    Chamberlain's  "Organic  Agricultural  Chemistry." 
3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Professor  Chamberlain. 

Elective  Courses. 

51.  I.  Organic  Chemistry.  —  For  juniors;  seniors  may  elect.  Consists  of 
a  systematic  study,  both  from  texts  and  in  the  laboratory,  of  the  more  important 
compounds  in  the  entire  field  of  organic  chemistry.  Especial  attention  is  given  to 
those  compounds  which  are  found  in  agricultural  products  or  are  manufactured 
from  them.  These  include  alcohols,  acids,  esters,  fats,  carbohydrates  and  proteins. 
The  work  forms  a  foundation  for  courses  in  physiological  chemistry  and  agricul- 
tural analysis,  and  is  especially  planned  for  those  majoring  in  chemistry  or  the 
other  sciences.  Textbook:  Chamberlain's  "Organic  Chemistry."  Those  elect- 
ing Course  51  are  expected  to  elect  Course  52. 

3  class  hours.  2  3-hour  laboratory  periods,  credit,  6. 

Professor  Chamberlain. 
Prerequisites,  Chemistry  2  or  5,  and  Chemistry  26  for  those  majoring  in  chemistry. 

52.  II.  Organic  Chemistry.  —  For  juniors;  seniors  may  elect.  A  contin- 
uation of  Course  51. 

3  class  hours.  2  3-hour  laboratory  periods,  credit,  6. 

Professor  Chamberlain. 

53.  III.  Organic  Chemistry.  —  For  juniors;  seniors  may  elect.  A  contin- 
uation of  Courses  51  and  52,  dealing  principally  with  compounds  of  the  benzene 
series. 

3  class  hours.  2  3-hour  laboratory  periods,  credit,  6. 

Professor  Chamberlain. 

61.  I.  Quantitative  Analysis. — -For  juniors;  seniors  may  elect.  The 
course  includes  the  gravimetric  determination  of  chlorides,  sulfates,  iron,  the  volu- 
metric analysis  of  acids  and  bases,  and  the  dichromate  method  for  iron.  Text: 
Smith's  "Quantitative  Chemical  Analysis." 

1  class  hour.  2  4-hour  laboratory  periods,  credit,  5. 

Professor  Peters. 
Prerequisite,   Chemistry  25.     Course  26  is  prerequisite  for  those  majoring  in 
chemistry. 

62.  II.  For  juniors;  seniors  may  elect.  A  continuation  of  Course  61.  A 
study  of  potassium  permanganate  as  a  volumetric  reagent;  limestone  is  analyzed; 
phosphorus  is  determined  in  soil;  and  the  perchlorate  method  for  potash  is  carried 
out.    Analytical  problems  are  a  part  of  the  work. 

2  class  hours.  2  4-hour  laboratory  periods,  credit,  6. 

Professor  Peters. 

63.  III.  For  juniors;  seniors  may  elect.  A  continuation  of  Course  62.  The 
study  of  the  oxidation  reactions  of  iodin,  and  precipitating  reactions  of  thiocyanate; 
Paris  green  and  lead  arsenate  are  analyzed.  The  work  closes  with  water  analysis. 
By  means  of  assigned  readings  students  are  shown  the  importance  of  library  work. 
"Methods  of  the  American  Pubhc  Health  Association"  is  used  as  a  supplementary 
text. 

1  class  hour.  2  4-hour  laboratory  periods,  credit,  5. 

Professor  Peters. 

75.  I.  Physical  Chemistry.  —  For  seniors.  A  study  of  the  fundamental 
theories  and  laws  of  physical  chemistry  together  with  laboratory  work  which 
includes  the  important  methods  of  physicochemical  measurements. 

3  class  hours.  6  laboratory  hours,  credit,  6. 

Assistant  Professor  Serex. 
Prerequisite,  Chemistry  61. 
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80.  I.  Physiological  Chemistry.  —  For  seniors.  Supplementarj^  to  Courses 
51,  52  and  53.  To  those  who  expect  to  take  up  scientific  work  in  microbiology,; 
botany,  agronomj^,  animal  husbandry,  etc.,  and  who  have  had  Courses  51,  52  and 
53,  it  gives  acquaintance  with  the  chemistry  of  the  physiological  processes  in  plants 
and  animals,  by  means  of  which  some  of  the  important  organic  compounds  studied 
in  Courses  51,  52  and  53  are  built  up  in  the  Uving  organism  or  are  used  as  food  by 
it.  In  the  lectures  the  study  of  food  and  nutrition  as  related  to  both  human  and 
domestic  animals  is  the  principal  subject.  In  the  laboratory  experimental  studies 
are  made  of  the  animal  body  and  the  processes  and  products  of  digestion,  secretion 
and  excretion. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Dr.  Butler. 

81.  11.  Food  Analysis.  —  For  seniors.  Primarily  for  the  stud3^  of  milk  and 
butter  analytically.  May  also  include  the  analyses  of  other  food  stuffs  for  nu- 
tritive value  or  for  impurities. 

1  class  hour.  2  4-hour  laboratory  periods,  credit,  5. 

Dr.  Butler. 
Prerequisite,  Chemistry  61. 

86.  II.  Review  of  General  Chemistry.  —  For  seniors.  Primarily  for 
students  majoring  in  chemistry;  others  may  elect  by  permission  from  the  instructor. 
A  knowledge  of  physical  chemistry  is  desirable.  The  review  of  general  chemistry 
is  largely  theoretical,  using  as  text  Alexander  Smith's  "Introduction  to  Inorganic 
Chemistry,"  or  Mellor's  "Modern  Inorganic  Chemistry."  Some  subjects  may  be 
enlarged  by  special  lectures,  such  as:  atomic  structure,  Werner's  co-ordination 
theory,  crystal  structure  as  shown  by  X-rays. 

3  class  hours.  Credit,  3. 

Professor  Peters. 

87.  III.  History  of  Chemistry.  —  For  seniors.  An  historical  and  biograph- 
ical study  of  chemistry  and  chemists.  The  aim  of  the  course  is:  (1)  to  give  the 
student  a  comprehensive  view  of  the  science  as  a  whole,  through  a  study  of  the 
development  of  new  ideas  and  the  estabhshment  of  new  theories  and  laws;  and 
(2)  to  arouse  an  enthusiastic  interest  in  the  subject  and  an  appreciation  of  the  true 
spirit  of  scientific  research  through  a  sympathetic  presentation  of  the  work  and 
lives  of  the  great  chemists  who  have  been  the  creators  of  the  chemistry  of  to-day. 
The  course  will  consist  of  lectures,  supplemented  by  systematic  correlated  reading, 
and  the  preparation  of  reports  or  essays. 

3  class  hours.  Credit,  3. 

Professor  Chamberlain. 

90.  II.  Special  Work  in  Chemical  Problems.  —  For  seniors.  An  assign- 
ment is  made  to  each  student  and  he  is  expected  to  learn  how  research  is  done. 
The  problem  may  be  in  analytical,  general,  agricultural  or  industrial  chemistry, 
and  is  to  be  continued  for  two  terms. 

1  class  hour.  S  laboratory  hours,  credit,  5. 

Professor  Peters. 

91.  III.  Special  Work  in  Chemical  Problems.  —  For  seniors.  As  statedi 
under  Course  90.  ! 
1  class  hour.                                                                     8  laboratory  hours,  credit,  5. 

Professor  Peters.     ■ 

92.  II.  Special  Work  in  Organic  Chemistry.  —  For  seniors.  In  thisi: 
course,  as  in  Courses  90  to  97,  the  student  maj''  give  his  attention  primarily  to  one! 
line  of  chemical  study  for  the  purpose  of  becoming  acquainted  with  methods 
of  research.  To  those  whose  tastes  and  interests  are  in  connection  with  the  organic 
problems  of  agricultural  chemistry,  many  subjects  of  study  present  themselves, 
among  which  may  be  mentioned:  proteins,  carbohydrates,  fats,  organic  nitrogenous 
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compounds  in  fertilizers  and  soils  and  their  relation  to  plants,  the  commercial 
production   of   alcohol   from   agricultural   products,   dyes,   synthetic   medicines, 
perfumes,  etc. 
1  class  hour.  8  laboratory  hours,  credit,  5. 

Professor  Chamberlain. 
Prerequisites,  Chemistry  51,  52,  53  and  80. 

93.  III.  Special  Work  in  Organic  Chemistry.  — ■  For  seniors.  As  stated 
under  Course  92. 

1  class  hour.  8  laboratory  hours,  credit,  5. 

Professor  Chamberlain. 
Prerequisite,  Chemistry  92, 

94.  II.  Special  Work  in  Physical  Chemistry.  —  For  seniors.  The  field  of 
agricultural  chemistry  offers  many  problems  that  have  been  attacked  through  the 
methods  of  physical  chemistry;  such,  for  example,  are  the  hydrolysis  of  salts  and 
of  minerals  and  the  absorption  of  salts  and  fertilizers  by  soils.  For  students  in- 
terested in  colloid  chemistry  a  short  course  in  the  fundamentals  may  be  pursued 
in  this  term  with  the  ultimate  object  of  selecting  a  problem  along  this  line.  This 
course  is  designed  to  familiarize  the  student  with  the  literature  on  a  special  topic, 
and  to  give  an  insight  into  the  methods  of  research.  Each  student  selects  one 
line  of  work  and  follows  it  through  the  course,  repeating  some  of  the  original  work. 
1  class  hour.  8  laboratory  hours,  credit,  5. 

Assistant  Professor  Serex. 
Prerequisite,  Chemistry  75. 

95.  III.  Special  Work  in  Physical  Chemistry.  — •  For  seniors.  As  stated 
under  Course  94. 

1  class  hour.  8  laboratory  hours,  credit,  5. 

Assistant  Professor  Serex, 
Prerequisite,  Chemistry  94. 

96.  II.  Special  Work  in  Physiological  and  Food  Chemistry.  —  For 
seniors.  ♦  An  opportunity  for  those  so  interested  to  pursue  the  study  of  some  physio- 
logical or  food  problem.  This  course  is  intended  to  familiarize  the  student  with 
the  nature  of  research  under  the  careful  supervision  of  the  instructor.  The  prob- 
lems of  physiological  chemistry  are  of  a  varied  and  interesting  character. 

1  class  hour.  8  laboratory  hours,  credit,  5. 

Dr.  Butler. 
Prerequisite,  Chemistry  80. 

97.  III.  Special  Work  in  Physiological  and  Food  Chemistry.  —  For 
seniors.    As  stated  under  Course  96. 

1  class  hour.  8  laboratory  hours,  credit,  5. 

Dr.  Butler. 
Prerequisite,  Chemistry  80. 

Entomology. 

Professor  Febnald,  Professor  Crampton,  Assistant  Professor  Alexander,  Assistant  Professor  Cassidt. 

Introductory  Course  26  or  28  presents  a  comprehensive  view  of  the  relation  of 
insects  to  man,  particularly  as  crop  pests.  The  most  important  pests  are  care- 
fully studied,  together  with  the  methods  for  their  control.  Courses  50  and  51  are 
irranged  for  special  study  of  the  pests  of  any  one  line  of  agricultural  or  horticul- 
tural occupation,  selected  by  the  student  according  to  his  plan  of  future  work, 
ivith  the  intent  of  making  him  thoroughly  familiar  with  the  pests  he  will  meet  in 
lis  selected  work  after  graduation,  and  the  means  of  controlling  them.  The  re- 
oaaining  courses  are  for  the  training  of  men  as  State  or  experiment  station  entomol- 
ogists; for  those  going  into  the  care  of  trees,  etc.,  on  estates,  or  for  cities  and  towns; 
lind  as  entomological  experts,  for  which  the  demand  has  been  very  large. 

Fernald  Hall  provides  excellent  lecture  rooms  and  laboratories  for  this  depart- 
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ment.  The  laboratories  are  provided  Tvdth  individual  desks,  equipped  -^dth  micro- 
scopes and  all  needed  apparatus  of  all  kinds.  Dissecting  microscopes,  binoculars, 
microtomes,  photographic  apparatus,  glassware  and  reagents  are  available  for  use 
and  electric  light  and  gas  are  connected  with  each  desk.  Two  laboratories,  one  for 
juniors  and  seniors,  the  other  for  graduate  students,  are  thus  equipped.  A  depart- 
ment librar}^  containing  all  the  more  important  works  on  insects,  supplemented 
by  others  on  the  subject  in  the  main  library,  and  by  the  private  libraries  of  the 
professors,  make  available  more  than  25,000  books  and  pamphlets  on  this  subject. 
In  addition,  all  the  current  magazines  are  received  and  their  files  are  accessible  to 
every  one.  A  card  catalogue  giving  references  to  the  published  articles  on  different 
insects  contains  about  65,000  cards,  and  is  probably  the  largest  index  of  its  kind 
in  the  world.  Spray  pumps,  nozzles  and  sprajdng  apphances  of  all  kinds  are  in 
use  in  various  parts  of  the  courses,  and  a  large  collection  of  insecticides  is  acces- 
sible for  study.  Photographic  rooms  are  specially  prepared  for  the  photography 
of  insects,  and  the  greenhouses,  gardens,  orchards  and  the  grounds  of  the  college 
provide  wide  opportunities  for  the  study,  under  natural  conditions,  of  insect 
pests. 

Course  26  or  28  is  required  of  sophomores  in  the  Divisions  of  Horticulture, 
Landscape  Gardening,  Science  and  Rural  Social  Science. 

26.  III.  General  AND  Economic  Entomology. — 'For  sophomores;  juniors 
and  seniors  maj^  elect.  For  students  who  desire  some  knowledge  of  insects,  but 
who  cannot  give  more  than  one  term  to  the  subject;  also  an  introduction  to  the 
later  courses  for  those  who  intend  to  follow  entomology  further.  Touches  briefly 
upon  the  structure  of  insects  so  far  as  this  is  needed  for  such  a  course;  deals  with. 
metamorphosis,  classification  to  the  larger  groups,  and  discusses  the  most  important 
methods  and  materials  used  for  control.  The  greater  part  of  the  time  is  devoted 
to  special  study  of  the  most  important  insect  pests,  particularly  of  New  England, 
showing  their  modes  of  life,  the  injuries  they  cause,  and  the  best  methods  of  con- 
trol. In  this  way  the  most  serious  pests  of  fruit  trees,  ornamental  trees  and  shrubs, 
market-garden  and  green-house  pests,  those  attacking  field  crops  and  those  affect- 
ing animals  and  man,  are  treated. 

5  class  hours.  Credit,  5. 

Professor  Fernald. 

28.  III.  General  and  Economic  Entomology.  — •  The  same  as  26  to  about 
May  1;  thereafter  two  class  exercises  and  three  laboratory  or  field  exercises  per 
week.  In  the  field  the  work  of  insects  found  will  be  studied  and  collections  of 
insects  made.  Methods  of  collecting,  preparing  and  mounting  insects  for  collec- 
tions will  be  taught.  Class  limited  to  30  members. 
5  class  hours  to  about  May  1 ;  thereafter, 

2  class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Professor  Fernald. 

50.  I.  Pests  of  Special  Crops.  —  For  junioir;  seniors  maj^  elect.  For 
students  not  majoring  in  entomology.  The  laboratory  work  is  largely  individual 
in  this  term.  Accordingly,  students  majoring  in  subjects  other  than  entomology, 
but  who  desire  a  more  complete  knowledge  of  the  insects  connected  with  their 
own  major  line  of  work,  can  obtain  it  here.  A  student  majoring  in  floriculture, 
for  example,  will  devote  his  laboratory  time  to  a  careful  study  of  the  insects  injur- 
ing floricultural  crops,  learning  how  to  recognize  them  and  their  work  in  their 
different  stages,  and  the  best  methods  for  their  control.  Courses  of  this  kind  are 
available  on  the  insects  attacking  field  crops,  market-garden  crops,  tree  fruits, 
small  fruits,  shade  trees  and  shrubs,  flowers,  forest  trees,  the  domesticated  animals, 
household  pests  and  man.  This  work  may  be  continued  in  the  winter  term  also. 
(See  Course  51,  II,) 

3  2-hour  laboratory  periods,  credit,  3. 
Professor  Fernald. 
Prerequisite,  Entomology  26  or  28. 
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51.  II.  Pests  of  Special  Crops.  —  As  stated  in  Course  50,  I.  For  students 
not  majoring  in  entomology.  Those  who  were  not  able  to  take  Entomology  50 
in  the  fall  may  take  it  here.  Those  who  took  Entomology  50  in  the  fall  have  an 
opportunity  to  continue  the  work  during  this  term  also. 

3  2-hour  laboratory  periods,  credit,  3. 

The  Department. 
Prerequisite,  Entomology  26  or  28. 

52.  I.  Classification  op  Insects.  —  For  juniors  specializing  in  entomology. 
Laboratory  work  on  the  identification  and  classification  of  insects  of  various 
groups. 

2  2-hour  laboratorj^  periods,  credit,  2. 

Assistant  Professor  Alexander, 
Accompanjdng  Entomology  53. 

53.  I.  Insect  Morphology.  —  For  juniors  specializing  in  entomology  and 
for  other  juniors  or  seniors  having  the  prerequisite.  The  lectures  treat  of  the 
external  and  internal  anatomy  of  insects,  particularly  those  parts  used  in  iden- 
tification, a  knowledge  of  which  is  needed,  in  the  accompanying  Course  52.  In 
the  laboratory  the  external  anatomy  of  the  most  important  groups  is  studied, 
emphasizing  the  characters  used  in  learning  the  names  of  insects,  and  to  teach 
the  methods  of  using  analytical  keys. 

2  class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Professor  Crampton. 
Prerequisite,  Entomology  26  or  28. 

54.  I.  Insecticides  and  their  Application.  —  For  juniors;  seniors  may 
elect.  Lectures  on  the  composition,  preparation  and  methods  of  application  of 
Insecticides. 

2  class  hours.  ^  Credit,  2. 

Professor  Fernald. 
Prerequisite,  Entomology  26  or  28. 

55.  II.  Continuation  of  Course  52,  one-half  term.  Insects  and  their  relation 
to  disease,  one-half  term. 

4  2-hour  laboratory  periods,  credit,  4. 
Professors  Crampton  and  Alexander. 

56.  II.  Pests  of  Special  Crops.  —  For  juniors  majoring  in  entomology. 
Individual  laboratory  work  on  the  most  important  insect  pests  of  this  country, 
and  the  preparation  and  presentation  of  bulletin  material  on  them. 

3  2-hour  laboratory  periods,  credit,  3. 

The  Department. 

57.  III.     Classification  of  Insects.  —  Continuation  of  Course  55. 

2  2-hour  laboratory  periods,  credit,  2, 
Professor  Alexander. 

75.  III.  Forest  and  Shade-tree  Insects.  — •  For  juniors;  seniors  may  elect. 
The  lecture  work  deals  with  the  principles  and  methods  of  controlling  insects 
which  attack  forests  and  forest  products,  shade  trees,  etc.  The  laboratory  periods 
ire  devoted  to  a  study  of  the  more  important  species,  their  identification,  biology 
md  specific  control  measures.  Field  work  supplements  laboratory  study  if  time 
Dermits.     One  entire  Saturday  for  field  excursion  also  required. 

I  class  hour.  3  2-hour  laboratory  or  field  periods,  credit,  4. 

Assistant  Professor  Alexander. 
Prerequisites,  Entomology  26  or  28;   52  and  53  desirable. 

76.  I.  Advanced  Entomology.  —  For  seniors.  Studies  on  insect  bionomics; 
;i!cale  insects,  their  structure,  habits,  methods  of  mounting,  identification,  etc.; 
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studies  of  the  animals  not  insects  with  which  entomologists  are  expected  to  deal. 

2  class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Professors  Crampton  and  Alexander. 
Prerequisite,  Entomology  55. 

77.  II.  Advanced  Entomology.  —  For  seniors.  Studies  of  the  life  history, 
habits  and  methods  of  control  of  the  important  insect  pests  of  the  United  States; 
recognition  tests  of  these  pests  and  an  examination  of  the  literature  on  them; 
methods  of  bulletin  preparation. 

3  2-hour  laboratory  periods,  credit,  3. 
Assistant  Professor  Alexander. 
Prerequisite,  Entomology  76. 

78.  III.  Advanced  Entomology.  —  For  seniors.  Classification  of  insects 
and  of  their  early  stages;  principles  of  classification,  the  use  of  hterature  on  en- 
tomology and  the  preparation  of  bibliographies  and  indices;  the  enemies  of  insects. 
1  class  hour.  3  2-hour  laboratory  or  field  periods,  credit,  4. 

Professors  Fernald,  Crampton  and  Alexander. 
Prerequisite,  Entomology  77. 

90.  II.  Evolution.  —  For  juniors;  seniors  may  elect.  In  order  to  demon- 
strate the  universal  scope  and  operation  of  the  laws  of  evolution,  the  course  in- 
cludes a  brief  sketch  of  the  probable  origin  and  evolution  of  matter  as  viewed 
in  the  hght  of  modern  physical  and  chemical  research;  the  evolution  of  the  solar 
system,  leading  to  the  formation  of  the  earth;  the  changes  in  the  earth,  prepara- 
tory to  the  production  of  life;  the  physical  and  chemical  basis  of  life;  the  probable 
steps  in  the  formation  of  living  matter,  and  the  theories  concerning  it;  the  evolu- 
tion of  living  things;  the  developmental  history  of  man,  and  of  the  races  of  man- 
kind; the  evolution  of  human  intelligence,  languages,  culture,  institutions,  etc., 
and  man's  probable  future  in  the  light  of  his  past  development.  Especial  consid- 
eration is  given  to  the  factors  of  evolution,  the  basic  principles  of  heredity,  varia- 
tion and  similar  topics,  with  particular  reference  to  their  application  to  human 
welfare;  and  the  recent  contributions  in  the  field  of  entomology  to  the  advance- 
ment of  our  knowledge  of  these  fundamental  principles  are  briefly  reviewed. 

3  class  hours.  Credit,  3. 

Professor  Crampton.     i 

Courses  in  Beekeeping. 

65.  III.  Introductory  Beekeeping.  —  For  juniors.  A  detailed  study  of 
the  normal  behavior  of  the  honey  bee  and  the  colony  as  a  whole,  followed  by  a 
study  of  such  practical  work  of  the  apiary  as  is  carried  on  in  spring  and  summer. 
In  so  far  as  possible  the  laboratory  work  parallels  the  lecture  work,  and  both  are 
made  to  follow  the  seasonal  processes  of  the  colony.  Spring  management,  swarm 
control  and  the  production  and  care  of  the  honey  crop  are  covered  thoroughly. 
The  course  is  designed  to  meet  the  needs  of  the  horticulturist  as  well  as  those  of 
the  honey  producer,  and  should  be  followed  by  Course  85,  I. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Assistant  Professor  Cassidy.     i 

85.  I.     Introductory  Beekeeping.  —  For  seniors.    A  continuation  of  Course 
65  and  a  completion  of  the  beekeeping  year.     Fall  management,  preparation  for  ' 
winter  and  wintering  are  studied  in  detail  in  lectures  and  laboratoiy  work.     Original 
problems  for  student  solution.     It  is  highly  advisable  for  those  taking  Course  65 
to  take  Course  85,  and  thus  complete  the  annual  cycle  of  beekeeping  activity. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3.  [ 

Assistant  Professor  Cassidy.     ( 

86.  III.  Advanced  Beekeeping.  —  For  seniors.  A  study  of  the  special 
problems  with  which  the  beekeeper  deals.  The  diagnosis  and  control  of  the 
various  bee  diseases,  production  of  wax,  sources  of  nectar,  honey,  bee  anatomy 
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and  physiology,  and  marketing  of  the  crop  are  some  of  the  principal  topics  dis- 
cussed. The  course  is  designed  for  those  who  intend  going  into  honey  production 
either  as  a  principal  occupation  or  as  a  side  Une.  Field  trips  to  commercial  apiaries ; 
laboratory  practice  in  queen  rearing. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Cassidy. 

Mathematics  and  Civil  Engineering. 

Professor  Ostbander,  Professor  Machmer,  Assistant  Professor  Moore,  Mr.  Shumway. 

The  work  of  the  freshman  year  is  required.  It  is  intended  to  furnish  the  neces- 
sary drill  and  groundwork  needed  for  many  of  the  scientific  and  practical  courses 
of  other  departments.  Thoroughness  and  accuracy  are  insisted  upon.  The  ad- 
vanced work  in  mathematics  is  taught  from  a  practical  standpoint,  and  many  of 
its  applications  to  other  subjects  are  given.  The  courses  in  surveying  and  civil 
engineering  are  given  to  furnish  the  groundwork  for  a  professional  career.  Special 
emphasis  is  given  to  the  subjects  bearing  on  highway  construction  and  mainte- 
nance. 

For  drawing,  a  room  on  the  north  side  is  used  for  the  draughting.  It  has  draught- 
ing tables,  T  squares,  scales,  etc.,  for  twenty  students.  Vernier  protractors,  par- 
allel rules  and  steel  T  squares  are  available  for  precise  work.  A  small  room  is 
devoted  to  blueprinting. 

In  surveying,  the  department  has  a  considerable  number  of  chains  and  tapes, 
two  railroad  compasses,  a  builder's  level,  two  dumpy  levels,  two  Y  levels  and 
two  old  levels  used  for  teaching  the  adjustments.  Six  transits  are  available  for 
student  use.  Two  are  provided  with  solar  attachments.  An  omnimeter  with  ver- 
nier reading  to  ten  seconds  is  available  for  geodetic  work.  A  hand  level,  mining 
aneroid  barometer,  and  prismatic  compass  are  provided  for  reconnoissance  work. 
A  set  of  Gilmor's  needles  and  a  Fairbanks'  machine  are  used  for  cement  testing. 

Required  Courses. 

1.  I.  Higher  Algebra.  — •  For  freshmen.  A  brief  review  of  radicals,  quad- 
ratic equations,  ratio  and  proportion,  and  progressions;  graphs,  binomial  theorem, 
undetermined  coefficients,  summation  of  series,  variation,  continued  fractions,  de- 
terminants, permutations  and  combinations,  logarithms,  theory  of  equations. 
Reitz  and  Crathorne's  "College  Algebra." 

4  class  hours.  Credit,  4. 

Professors  Machmer,  Moore  and  Mr.  Shumway. 

2.  II.  Higher  Algebra.  —  As  stated  under  Course  1.  Required  of  all  who 
present  solid  geometry  for  entrance. 

3  class  hours.  Credit,  3. 

Professors  Machmer,  Moore  and  Mr.  Shumway. 

3.  II.  Solid  Geometry.  —  For  freshmen.  Theorems  and  exercises  on  the 
properties  of  straight  lines  and  planes,  dihedral  and  polyhedral  angles,  prisms, 
pyramids  and  regular  solids;  cylinders,  cones  and  spheres;  spherical  triangles 
and  the  measurement  of  surfaces  and  solids.  Wentworth  and  Smith's  "Solid 
Geometry."     Required  unless  accepted  for  adrnission. 

3  class  hours.  Credit,  3. 

Professors  Machmer,  Moore  and  Mr.  Shumway. 

4.  11.  Mensuration  and  Computation.  — ■  For  freshmen.  A  review  of 
methods  of  computation,  with  special  emphasis  on  short  and  abbreviated  processes, 
together  with  methods  of  checking  computations  and  of  forming  close  approxi- 
mations; use  of  slide  rule.    Also  the  graph,  mensuration  of  plane  and  sohd  figures, 

\  weights  and  measures  and  elementary  mechanism.  Numerous  practical  problems 
are  selected  from  such  subjects  as  the  following:  the  mathematics  of  woodworking; 
rough  lumber;  general  construction;  forestry  methods  in  heights  of  trees;  pulleys, 
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belts  and  speeds;  power  and  its  transmission;  dairying;  agronomy;  computation 
of  areas  from  simple  measurements. 

2  class  hours.  Credit,  2. 

Professor  Machmer  and  Mr.  Shumwat. 

5.  III.  Pl.ine  Trigonometry.  —  For  freshmen.  The  trigonometric  func- 
tions as  Hues  and  ratios;  proofs  of  the  principal  formulas,  transformations;  inverse 
functions,  use  of  logarithms;  the  applications  to  the  solution  of  right  and  oblique 
triangles;  practical  applications.  Bowser's  "Elements  of  Plane  and  Spherical 
Trigonometry." 

3  class  hours.  Credit,  3.[^ 

Professors  Machmer,  Moore  and  Mr.  SnuivrwAY. 

Elective  Courses. 

26.  II.  Plane  Surveying.  —  For  sophomores;  juniors  and  seniors  may  elect. 
The  elements  of  the  subject,  including  the  adjustment  and  use  of  the  usual  instru- 
ments.   Textbook  and  lectures. 

3  class  hours.  Credit,  3* 

Professors  Ostrander  and  Moore. 

27.  III.  Plane  Surveying.  —  For  sophomores;  juniors  and  seniors  ma}' 
elect.    As  stated  under  Course  26.    Includes  field  work. 

3  2-hour  laboratory  periods,  credit,  3. 
Professors  Ostrander  and  Moore. 
Prerequisite,  Mathematics  26. 

50.  I.  Analytic  Geometry.  —  For  juniors;  seniors  may  elect.  A  discussion 
of  the  geometry  of  the  line,  the  circle,  conic  sections,  and  the  higher  plane  curves. 
Fine  and  Thompson's  "Co-ordinate  Geometry." 

3  class  hours.  Credit,  3. 

Professor  Machmer. 
Prerequisites,  Mathematics  1,  2,  3  and  5. 

51.  II.  Differential  AND  Integral  Calculus.  —  For  juniors;  seniors  may 
elect.  A  first  course  in  the  subject,  with  some  of  the  more  important  applica- 
tions.   Granville's  "Differential  and  Integral  Calculus." 

5  class  hours.  Credit,  5. 

Assistant  Professor  Moore. 
Prerequisites,  Mathematics  1,  2,  3  and  5. 


52.    III.     Integral  Calculus.  —  For  juniors;  seniors  may  elect.    A  continu- 
ation of  Course  51. 
5  class  hours.  Credit,  5.  i 

Assistant  Professor  Moore 
Prerequisite,  Mathematics  51. 


53.     II.     Elementary  Structures. — -For  juniors;    seniors  may  elect.     An  I 
elementary  course  in  roofs  and  bridges.    Textbook  and  lectures. 
3  class  hours.  1  2-hour  laboratory  period,  credit,  4. 

Professor  Ostrander. 

75.  I.  Hydraulics  AND  Sanitary  Engineering.  —  For  seniors;  juniors  may 
elect.  Hydrostatics,  theoretical  hj^draulics,  orifices,  weirs,  pipes,  conduits,  water 
supply,  hydraulic  motors,  sewers  and  sewage  treatment.  Textbook  and  lectures. 
5  class  hours.  Credit,  5. 

Professor  Ostrander. 

76.  I.  Materials  of  Construction.  Foundations  and  Masonry  Con- 
struction. —  For  seniors;   juniors  may  elect.    Textbook  and  lectures. 

5  class  hours.  Credit,  5. 

Professor  Ostrander. 
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77.  II.  Roads  and  Raileoads. — 'For  seniors;  juniors  may  elect.  Topo- 
graphic and  higher  surveying,  highway  construction,  earthwork,  pavements  and 
railroad  construction.    Textbook  and  lectures. 

3  class  hours.  Credit,  3. 

Professor  Ostrander. 

78.  III.  Roads  and  Railroads.  —  For  seniors;  juniors  may  elect.  As 
stated  under  Course  77. 

3  2-hour  laboratory  periods,  credit,  3. 
Professor  Ostrander. 
Prerequisite,  Mathematics  77. 

Microbiology. 

Professor  Mahshall,  Assistant  Professor  Bradley,  Mr.  Mortensen,  Miss  Gabvet. 

Three  objectives  are  sought  in  the  arrangement  of  the  courses  following:  (1)  In- 
troductory courses  (50  and  51)  needed  in  the  general  training  of  every  college 
student.  (2)  An  introductory  course  followed  by  a  specific  course  (as  80,  81,  82, 
83),  necessary  to  every  student  engaged  in  the  Division  of  Agi-iculture,  with  which 
the  specific  course  deals.  (3)  Introductory  courses  (50  and  51)  followed  by  Courses 
52,  75,  76  and  81,  preparatory  for  students  who  are  auning  to  speciaUze  in  agricul- 
tural microbiology.  (Courses  75,  76  and  81  are  adapted  to  those  having  Courses 
50  and  51  only,  and  are  also  adapted  to  those  majoring  in  microbiology.) 

The  microbiological  work  is  carried  on  in  a  building  especially  designed  for  it. 
There  are  4  class  laboratory  rooms,  8  private  laboratory  rooms,  1  lecture  room, 
5  incubator  rooms,  3  sterilizing  rooms,  3  hood  rooms,  3  washing  rooms,  3  inoculat- 
ing rooms,  3  weighing  rooms,  an  animal  room,  a  photographic  and  dark  room,  a 
sub-basement  refrigerator  room,  a  hbrary  and  4  office  rooms. 

The  class  laboratory  rooms  are  so  arranged  that  individual  desks  are  available 
for  student  use.  Hot  and  cold  water  and  gas  connections  are  convenient  for  each 
desk;  high-pressure  steam  and  electric  connections  are  also  available.  The  build- 
ing is  well  lighted  and  of  sanitary  construction;  all  the  walls  are  of  brick,  and  the 
building  is  fireproof. 

The  library  is  equipped  with  such  books  and  current  periodicals  as  are  usef ul_  in 
the  conduct  of  bacteriological  work  and  investigations.  Twenty-four  scientific 
magazines  are  available  regularly. 

There  are  incubators,  both  electric  and  gas,  hot-air  sterilizers,  ordinary  steam 
sterilizers,  autoclaves,  an  inspissator,  blood-testing  apparatus,  vacuum  apparatus, 
air-pressure  apparatus,  shaker,  grinder,  centrifugal  machines,  a  water  still  of  5 
gallons  per  hour  capacity,  Hoskin's  combustion  furnace,  a  balopticon,  complete 
microphotographic  equipment,  microscopes,  microtome,  and  such  other  apparatus, 
glassware  and  chemicals  as  are  needed  for  extensive  and  intensive  work. 

Required  Course. 

30.  III.  Elementary  Microbiology.  —  Required  of  sophomores  majoring 
in  the  agricultural  division.  Designed  to  make  micro-organisms  real  and  signifi- 
cant to  the  student  who  seeks  some  knowledge  of  their  activities.  An  attempt 
is  made  to  place  them  among  living  organisms,  to  demonstrate  their  wide  distri- 
bution in  nature  and  to  indicate  what  they  do.  Some  of  the  esseiitial  methods 
of  control  and  propagation  are  reviewed.  Owing  to  the  time  limit,  this  course  may 
be  regarded  as  an  introductory  survey  course  only. 

6  laboratory  hours,  credit,  3. 
Mr.  Mortensen. 

33.    III.     Physiology.  —  For  sophomores.     Offered  for  the  year  1925-26. 
3  class  hours.  1  2-hour  laboratory  period,  credit,  4. 

Miss  Garvey. 
Elective  Courses. 

50.  I,  II  and  III.  Introductory  and  General  Microbiology.  — For 
juniors;  seniors  may  elect.  Aims  to  provide  elementary  basis  for  microbial 
studies  and  interpretation,  to  enable  students  to  pursue  special  pertinent  courses 
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which  will  serve  as  supports  in  practical  electives  or  majors,  and  to  furnish  students 
with  such  material  as  will  be  valuable  in  understanding  pubUc  health  problems. 

2  class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Professor  Marshall  and  Mr.  Mortensen. 

51.  II  and  III.  Morphological,  Cultural  and  Physiological  Micro- 
BiOLOGT.  —  For  juniors;  seniors  may  elect.  Types  of  micro-organisms,  technic 
of  handling,  methods  of  culture  and  functions  of  micro-organisms  are  considered. 
This  course  is  fundamental  to  all  advanced  and  extended  microbiological  studies. 

10  laboratory  hours,  credit,  5. 
Mr.  Mortensen. 
Prerequisite,  Microbiology  30  or  50. 

52.  III.  Advanced  Morphological,  Cultural  and  Physiological  Micro- 
biology. —  For  juniors;  seniors  may  elect.  Prepares  for  a  more  intimate  knowl- 
edge of  microbiological  agricultural  problems.  To  accomplish  this  object  it  is 
necessary  to  provide  more  advanced  technique  and  methods  of  culture,  together 
with  a  more  extensive  knowledge  of  micro-organisms  and  their  functions. 

10  laboratory  hours,  credit,  5. 
Assistant  Professor  Bradley. 
Prerequisite,  Microbiology  51. 

60.  I.  Public  Health. —  For  juniors;  seniors  may  elect.  Considers  the 
relation  of  the  human  body  to  its  environment  in  the  maintenance  of  health  and 
the  production  of  disease.  This  study  is  based  upon  human  anatomy  and  physi- 
ology. The  individual,  as  a  member  of  society,  governed  by  natural  laws,  is  also 
of  fundamental  importance.  A  knowledge  and  an  interpretation  are  sought  of 
the  usual  agencies  connected  with  health  and  disease,  as  air,  water,  sewage,  dairy 
products,  foods,  drugs,  carriers,  vaccines  and  their  prophylactic  means,  biological 
products  as  diagnostic  and  remedial  materials  and  pubhc  health  practices  now 
recognized.  Diseases  of  public  health  significance  are  reviewed,  their  control  con- 
sidered and  their  social  values  discussed. 

3  class  hours.  Credit,  3. 

Professor  Marshall  and  Miss  Garvey. 

61.  II.  Public  Health.  —  For  juniors;  seniors  may  elect.  As  stated  under 
Course  60. 

3  class  hours.  Credit,  3. 

Professor  Marshall  and  Miss  Garvey. 

62.  III.  Public  Health.  —  For  juniors;  seniors  may  elect.  As  stated  under 
Course  60. 

3  class  hours.  Credit,  3. 

Professor  Marshall  and  Miss  Garvey. 

75.  II.  Agricultural  Microbiology.  —  For  seniors;  juniors  may  elect. 
This  general  comprehensive  course  is  designed  to  cover  in  an  elementary  manner 
those  subjects  only  which  confront  the  student  of  general  agriculture,  —  the 
microbiological  features  of  air,  water,  sewage,  soil,  dairy,  fermentations,  food, 
vaccines,  antisera,  microbial  plant  infections,  methods  and  channels  of  infections, 
immunity  and  susceptibility,  microbial  infections  of  man  and  animals,  methods  of 
control  or  sanitary  and  hygienic  practices. 

10  laboratory  hours,  credit,  5. 
The  Department. 
Prerequisite,  Microbiology  51. 

76.  III.  Agricultural  Microbiology.  —  For  seniors;  juniors  maj^  elect. 
As  stated  under  Course  75. 

10  laboratory  hours,  credit,  5. 
The  Department. 
Prerequisite,  Microbiology  75. 
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80.  II.  Soil  Microbiology.  —  For  seniors;  juniors  may  elect.  Such  sub- 
jects as  the  number  and  development  of  micro-organisms  in  different  soils;  the 
factors  which  influence  their  growth,  food,  reaction,  temperature,  moisture  and 
aeration;  the  changes  wrought  upon  inorganic  and  organic  matter  in  the  produc- 
tion of  soil  fertility,  ammonification,  nitrification  and  dentrification;  fixation  of 
nitrogen  symbiotically  and  non-symbiotically;  methods  of  soil  inoculation  receive 
attention. 

10  laboratory  hours,  credit,  5. 
Assistant  Professor  Bradley. 
Prerequisite,  Microbiology  51. 

81.  I.  Hygienic  Microbiology.  —  For  seniors;  juniors  may  elect.  An 
I  attempt  is  made  to  select  certain  material  which  is  basic  to  public  hygiene  and 
!  sanitation,  as  applied  to  man  and  animals.     The  microbiology  of  water  supplies, 

food  supplies,  vaccines,  antisera  or  antitoxins;  the  channels  by  which  micro- 
organisms enter  the  body,  the  influence  of  body  fluids  and  tissues  upon  them, 
body  reactions  with  micro-organisms  (susceptibility  and  immunity);  the  micro- 
organisms of  some  of  the  most  important  infectious  diseases,  methods  of  control, 
including  disinfectants  and  disinfection,  antiseptics,  antisepsis  and  asepsis,  are 
treated. 

10  laboratory  hours,  credit,  5. 
Assistant  Professor  Bradley. 
Prerequisite,  Microbiology  51. 

82.  I.  Dairy  Microbiology.  —  For  seniors;  juniors  may  elect.  Special  em- 
phasis is  placed  upon  milk  supplies.  The  microbial  content  of  milk,  its  source,  its 
significance,  its  control;  microbial  taints  and  changes  in  milk;  groups  or  types  of 
organisms  found  in  milk;  milk  as  a  carrier  of  disease-producing  organisms;  the 
value  of  straining,  aeration,  clarification,  centrifugal  separation,  temperature, 
pasteurization;  the  abnormal  fermentations  of  milk;  bacteriological  milk  stand- 
ards and  their  interpretation;  ripening  of  milk  and  cream;  the  bacterial  content 
of  butter;  a  passing  survey  of  the  microbiology  of  cheeses;  a  study  of  special 
dairy  products,  as  ice  cream,  condensed  milk,  artificial  milk  drinks  (the  products 
of  microbial  actions),  represents  a  list  of  topics  considered. 

10  laboratory  hours,  credit,  5. 
Professor  Marshall  and  Miss  Garvey. 
Prerequisite,  Microbiology  51. 

83.  III.  Food  Microbiology.  —  For  seniors;  juniors  maj^  elect.  A  study  of 
the  principles  of  food  preservation,  and  food  preservation  by  means  of  drying, 
canning,  refrigerating  and  addition  of  chemicals,  is  pursued.  Food  fermentations, 
as  illustrated  by  bread,  pickles,  sauerkraut,  ensilage,  vinegar,  wine,  etc.,  are  exam- 
ined. Decomposition  of  foods,  as  may  be  seen  in  meat,  oysters,  fish,  milk,  etc.,  as 
well  as  diseased  and  poisonous  foods,  receive  consideration.  Contamination  of 
food  supplies  by  means  of  water,  sewage,  handling,  exposure,  diseased  persons, 
etc.,  is  of  especial  significance,  and  is  demonstrated  by  laboratory  exercises. 
Laboratory  inspection  of  foods  is  now  a  subject  of  great  import  and  is  given 
attention. 

10  laboratory  hours,  credit,  5. 
Professor  Marshall  and  Miss  Garvey. 
Prerequisite,  Microbiology  51. 

Physics. 

Professor  Powers,  Mr.  Alderman. 

The  fundamental  and  basic  importance  of  the  laws  and  phenomena  of  physics 
makes  necessary  no  explanation  of  the  introduction  of  this  subject  into  the  cur- 
riculum of  an  agricultural  college.  The  logical  development  of  the  subject  em- 
phasizes the  importance  of  physics  as  a  science  in  itself.  Special  emphasis  is  laid, 
however,  on  the  correlation  of  the  principles  studied  with  the  sciences  of  agricul- 
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ture,  botany,  chemistry  and  zoology,  thus  furnishing  an  extra  tool  by  use  of  which 
the  student's  work  in  all  the  subjects  may  be  more  effective. 

In  Courses  25,  26  and  27  the  subject-matter  is  presented  with  the  idea  of  its  ; 
special  application  primarily  in  the  work  in  agriculture  and  general  science.  The  j 
full  year's  work  is  required  of  all  students  continuing  work  specifically  in  the  Divi-  j 
sion  of  Science.  Course  25  is  required  of  all  students.  The  subject-matter  is  ! 
especial^  selected  and  arranged  for  its  practical  apphcation  rather  than  its  theoret-  \ 
ical  development.  Courses  50,  51  and  52  are  advised  for  students  in  chemistry,  t 
general  biology,  microbiology''  and  general  science.  The  subject-matter  is  selected, 
and  the  courses  developed,  with  the  idea  of  making  the  student  proficient  in  labora-  f 
tory  manipulation.  Sufficient  theory  is  given  in  connection  with  the  work  to  enable  f 
the  student  to  apply  the  knowledge  and  practice  thus  gained  in  the  department  \ 
indicated  above.  ; 

The  department  has  at  its  command  a  building  on  the  east  campus,  containing  ; 
a  general  lecture  room  and  laboratory  for  sophomore  work,  a  laboratory  for  junior 
work,  and  in  the  basement  one  small  laboratory  for  quantitative  work  in  hght 
measurement.  There  is  also  in  the  basement  a  fairly  well-equipped  shop  for  the 
repair  and  construction  of  apparatus  used  in  the  department  work.  The  usual 
apparatus  for  the  demonstration  in  the  lecture  room  is  in  the  possession  of  the  = 
department.  I 

Required  Courses.  j 

!■ 

25.  I.  General  Physics.  —  For  sophomores.  Mechanics  of  solids  and  fluids,  i 
This  course  includes  statics,  with  equilibrium  of  rigid  bodies,  work,  energy  and  I 
friction;  kinetics,  considering  rectilinear  motion  and  motion  in  a  curved  path;  • 
harmonic  motion;  rotation  of  rigid  bodies,  including  kinematics  of  rotation;  1 
liquids  and  gases,  with  properties  of  fluids  at  rest  and  in  motion;  properties  of  • 
matter  and  its  internal  forces,  including  elasticity,  capillarity,  surface  tension. 

3  class  hours.  1  2-hour  laboratory  period,  credit,  4. 

Professor  Powers  and  Mr.  Alderm.^j^. 

26.  II.  Electricity  and  Magnetism. — -For  sophomores;  juniors  and 
seniors  may  elect.  Includes  such  subject-matter  as  magnetism,  electrostatics, 
electric  currents  with  their  production,  chemical,  heating  and  mechanical  effects; 
battery  cells,  measurement  of  voltage,  current  flow  and  resistance,  motors  and 
generators. 

3  class  hours.  1  2-hour  laboratory  period,  credit,  4. 

Professor  Powers  and  Mr.  Alderm.vn. 

27.  III.  Heat  AND  Light.  —  For  sophomores;  juniors  and  seniors  may  elect. 
Thermometry,  expansion,  colorimetry  and  specific  heat,  transmission  of  heat, 
changes  of  state,  radiation  and  absorption.  Wave  theory  of  light,  optical  instru- 
ments, analysis  of  light,  color,  interference,  diffraction,  polarization. 

3  class  hours.  1  2-hour  laboratory  period,  credit,  4. 

Professor  Powers  and  Mr.  Alderman. 

Elective  Courses. 

50.  I.  51.  II.  52.  III.  Experimental  Phy^sics.  Heat,  Light,  Elec- 
tricity AND  Magnetism.  —  For  juniors;  seniors  may  elect.  This  course  consists 
of  a  series  of  physical  measurements  in  the  laboratory,  accompanied  by  lectures. 
The  lectures  deal  chiefly  with  the  methods  and  principles  involved  in  the  labora- 
tory work.  High-grade  instruments  of  precision  are  employed  in  the  laboratory 
work,  and  the  student  is  expected  to  acquire  some  ability  to  make  accurate  obser- 
vations. The  primary  object  of  the  course  is  to  develop  in  the  student  scientific  \ 
habits  of  thinking  by  direct  personal  observation  of  physical  phenomena. 
1  class  hour.  2  2-hour  laboratory  periods,  credit,  3 

Professor  Powers. 
Prerequisite,  Physics  27. 
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55.  III.  Analytical  Mechanics, — 'For  juniors;  seniors  may  elect.  An 
introduction  to  the  application  of  the  calculus  to  the  mechanics  of  solids;  statics 
and  kinetics  of  rigid  bodies;  elasticity;  vector  analysis.  For  students  who  have 
taken  or  are  taking  Mathematics  52. 

3  class  hours.  Credit,  3. 

Mr.  Aldeeman. 

75.  I.  76.  II.  77.  III.  Theory  of  Light.  —  For  seniors.  Propagation  of 
light,  formation  of  optical  images,  photography,  optical  instruments,  interference, 
diffraction,  spectroscopy,  optical  phenomena  of  the  atmosphere,  polarization  and 
double  refraction,  magneto-optics,  photo-electricity,  radiation,  electromagnetic 
waves.  X-rays  and  crystal  structure,  electron  theory,  principle  of  relativity.  Not 
given  1925-26. 
3  class  hours.  Credit,  3. 

Professor  Powers. 
Prerequisite,  Mathematics  51. 

Veterinary  Science  and  Animal  Pathology. 

Professor  Gage,  Assistant  Professor  Lentz. 

The  courses  in  veterinary  science  have  been  arranged  to  meet  the  needs  (1)  of 
students  who  propose  following  practical  agriculture;  (2)  of  prospective  students 
of  human  and  veterinary  medicine;  and  (3)  of  teachers  and  laboratory  workers  in 
the  biological  sciences. 

The  department  occupies  a  modern  laboratory  and  hospital  stable,  built  in 
accordance  with  the  latest  principles  of  sanitation.  Every  precaution  has  been 
taken  in  the  arrangement  of  details  to  prevent  the  spread  of  disease,  and  to  pro- 
vide for  effective  heating,  lighting,  ventilation  and  disinfection. 

The  main  building  contains  a  large  working  laboratory  for  student  use,  and 
several  small  private  laboratories  for  special  work.  There  is  a  lecture  hall,  a 
museum,  a  demonstration  room,  a  photographing  room  and  a  workshop.  The 
hospital  stable  contains  a  pharmacy,  an  operating  hall,  a  post-mortem  and  dis- 
secting room,  a  poultry  section,  a  section  for  cats  and  dogs,  and  6  sections,  sepa- 
rated from  each  other,  for  horses,  cattle,  sheep  and  swine.  The  laboratory  equip- 
ment consists  of  a  dissectible  Auzoux  model  of  the  horse  and  Auzoux  models  of 
the  foot  and  the  leg,  showing  the  anatomy  and  the  diseases  of  every  part.  The 
laboratories  also  have  modern,  high-power  microscopes,  microtomes,  incubators 
and  sterilizers,  for  work  in  every  department  of  veterinary  science,  including 
pathology,  serology  and  parasitology.  There  are  skeletons  of  the  horse,  the  cow, 
the  sheep,  the  dog  and  the  pig,  and  a  growing  collection  of  anatomical  and  patho- 
logical specimens.  The  lecture  room  is  provided  with  numerous  maps,  charts  and 
diagrams. 

Elective  Courses. 

50.  II.  Veterinary  Hygiene  and  Stable  Sanitation.  — ■  For  juniors; 
seniors  may  elect.  Familiarizes  students  with  the  relation  of  water,  food,  air, 
Kght,  ventilation,  care  of  stables,  disposal  of  excrement,  individual  hygiene,  etc., 
to  the  prevention  of  disease  in  farm  animals. 

5  class  hours.  Credit,  5. 

Assistant  Professor  Lentz. 

53.  I.  Gross  Veterinary  Anatomy.  —  For  juniors;  seniors  and  graduate 
students  may  elect.  The  detailed  study  of  the  skeleton  is  followed  by  dissection 
of  the  muscular  system  and  the  study  of  joints. 

2  3-hour  laboratory  periods,  credit,  3. 
The  Department. 

54.  II.  Gross  Veterinary  Anatomy.  —  For  juniors;  seniors  and  graduate 
students  may  elect.    The  continuation  of  Veterinary  53,  consisting  of  dissection 
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and  study  of  the  circulatory,  nei'\^ous,  digestive,  respiratory,  and  genito-urmary 

systems.  ^  3_hour  laboratory  periods,  credit,  3. 

The  Department. 
Prerequisite,  Veterinary  53. 

75  I  CoMPAEATiVE  (Veterinaey)  Anatomy.  —  For  seniors;  juniors  may- 
elect"  The  anatomy  of  the  horse  is  studied  in  detail,  and  that  of  other  farm  am- 
mals!  particularly  the  ox.  This  course  is  essential  for  those  students  wishing  to 
elect  Course  77.  It  is  a  lecture  and  demonstrational  course  and  open  to  aU  students 
interested.  It  is  not  a  course  in  dissection  anatomy.  Credit  5 
^  '^^''  ^°^''-                                                                    Assistant  Professor  Lentz.    ' 

76  II  GeneralVeterinaryPathology.  — For  seniors;  juniors  may  elect. 
Fundamental,  general,  pathological  conditions,  as  _for_  example,  mflammation, 
fever,  hypertrophy,  atrophy,  etc.,  a  knowledge  of  which  is  essential  m  prevention,  ■ 
diagnosis;  and  treatment  of  disease,  are  studied.  The  course  in  pathology  is  fol- 
lowed by  a  brief  consideration  of  materia  medica,  therapeutic  measures,  and 
poisonous  plants.  Credit,  5. 
5  Class  nours.                                                                 Assistant  Professor  Lentz. 

77  III.  Applied  General  Pathology.  — For  seniors;  juniors  may  elect. 
This* course  is  a  continuation  of  Course  76.  Particular  attention  is  given  to  the; 
etiology,  the  pathogenesis  and  the  prophylaxis  of  the  _  communicable  and  non- 
communicable  diseases  of  the  different  species  of  domesticated  ammals.  Lectures 
and  demonstrations.  Credit  5 
^  '^^''  ^°^''-  Assistant  Professor  Lentz.  ' 
Prerequisites,  Veterinary  75  or  Veterinary  78,  79  and  80. 

78  I.  Essentials  op  General  Pathology.  —  For  seniors;  juniors  may 
elect'.  Introduces  students  to  some  of  the  essential  anatomical,  histological  and, 
general  physiological  phenomena  essential  to  the  understanding  of  some  oi  the 
simple  general  pathological  conditions  found  in  domestic  animals.  Some  ot  the 
common  methods  of  diagnosis  are  considered  in  the  laboratory.  The  various 
chemical  and  biological  reactions  and  tests  are  presented  from  the  standpoint  ot 
pure  science,  showing  applications  of  chemistry  and  biology.  The  course  serves 
to  educate  liberally  and  stimulate  in  the  student  of  agriculture  the  appreciation 
of  some  of  the  methods  used  in  animal  pathology  for  detecting  and  controlling 
some  of  the  more  common  animal  diseases.  Lectures,  demonstration  and  labora- 
tory wor  .  2  3-hour  laboratory  periods,  credit,  3. 

Professor  Gage. 

79  II.  Essentials  op  General  Animal  Pathology.  —  For  seniors;  juniors' 
may 'elect.  A  continuation  of  Course  78,  devoted  to  a  study  of  some  of  the  com- 
mon pathological  conditions  by  means  of  prepared  sections,  the  aim  being  to  demon- 
strate to  the  student  abnormal  animal  histological  structures  commonly  observed 
when  material  from  various  cases  of  animal  diseases  is  prepared  for  microscopicaJ 
study.     Some  of  the  biological  products  used  in  protecting  animals  against  disease 

are  considered.  ,         ,  ,       ^  .    ■,        „j,-+   -^ 

2  3-hour  laboratory  periods,  credit,  o, 
Professor  Gage. 

Prerequisite,  Veterinary  78. 
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80.  III.  Essentials  OF  General  Animal  Pathology.  —  For  seniors;  juniors 
may  elect.    As  stated  in  Courses  78  and  79. 

2  3-hour  laboratory  periods,  credit,  3. 
Professor  Gage. 
Prerequisite,  Veterinary  79. 

85.  I.  Avian  Pathology.  —  For  seniors;  juniors  may  elect.  A  course  in 
poultry  diseases.  The  object  is  to  present  information  concerning  the  common 
diseases  of  poultry,  their  etiology,  diagnosis  and  prevention.  Consists  of  a  sys- 
tematic study  of  the  diseases  of  the  alimentary  tract,  liver  and  abdominal  region, 
followed  by  a  study  of  the  diseases  of  the  respiratory  system,  circulation  and  kid- 
nej^s.  The  important  disease-producing  external  and  internal  parasites  are  con- 
sidered; also  diseases  of  the  skin  and  reproductive  organs.  Lectures  and  demon- 
strations. 

2  3-hour  laboratory  periods,  credit,  3. 
Professor  Gage, 

86.  II.  Avian  Pathology. — •For  seniors;  juniors  may  elect.  As  stated 
under  Course  85,  also  devoted  to  the  study  of  some  of  the  special  diseases  of  poultry. 
Recent  methods  used  in  the  control  of  these  diseases  are  considered  an  opportunity 
offered  the  student  for  demonstrating  various  disease  processes  by  means  of  pre- 
pared slides.     Lectures,  demonstations  and  laboratory  work. 

2  3-hour  laboratory  periods,  credit,  3. 
Professor  Gage. 
Prerequisite,  Veterinary  85. 

87.  III.  Avian  Pathology.  —  For  seniors;  juniors  may  elect.  As  stated 
under  Courses  85  and  86. 

2  3-hour  laboratory  periods,  credit,  3. 
Professor  Gage. 
Prerequisite,  Veterinary  86. 

Zoolog-y  and  Geology. 

Professor  Gordon,  Mr.  Ring. 

The  facts  and  principles  of  the  sciences  of  zoology  and  geology  have  important 
applications  in  industry  and  the  arts,  and  with  those  of  their  sister  sciences  form 
a  body  of  knowledge  of  value  and  interest  with  which  the  educated  man  finds  it 
necessary  to  gain  a  close  familiarity.  The  elective  courses  in  this  department 
stand  as  offerings  to  students  who  wish  to  supplement  their  work  in  other  depart- 
ments, or  who,  for  any  reason,  wish  to  enlarge  their  knowledge  in  either  zoology 
or  geology.  Students  are  encouraged  to  consult  the  department  about  any  courses 
which  may  be  available  to  them,  and  which  might  prove  necessary  or  helpful  for 
any  line  of  work  they  may  wish  to  follow. 

The  building  occupied  jointly  by  the  department  of  entomology  and  the  depart- 
ment of  zoology  and  geology  has  for  the  work  in  zoology  and  geology  laboratories 
equipped  with  gas,  compound  microscopes  and  the  accessories  needed  for  study 
in  these  subjects.  The  Zoological  Museum  has  a  representative  collection  of  sev- 
eral thousand  specimens  of  animals,  and  is  drawn  upon  for  material  illustrating 
:he  various  courses. 

Zoology. 

Required  Course. 

26.  II.  General  Principles  op  Zoology.  — ■  For  sophomores.  An  introduc- 
-ory  course  dealing  with  the  basic  features  of  animal  structure,  functions  of  organs, 
■elations  of  animals  to  each  other  and  some  of  the  important  principles  and  doc- 
Tines  that  have  grown  out  of  the  study  of  animals. 

5  class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

The  Department. 
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Elective  Courses. 

50.  I.  Synoptic  Invertebrate  Zoology;  the  Annelids  and  the  Arthro- 
pods. —  For  juniors;  seniors  may  elect.  A  study  of  the  classes  and  orders  of  the 
annehd  worms  and  the  arthropods,  exclusive  of  insects. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

The  Department. 
Prerequisite,  Zoology  26. 

51.  II.     Synoptic  Invertebrate  Zoology;  the  Molluscs  and  the  Echino- 
DERMS.  —  For  juniors;   seniors  may  elect.    A  study  of  the  classes  and  orders  ofi 
the  molluscs  and  echinoderms.  P 
1  class  hour.                                                     2  2-hour  laboratory  periods,  credit,  3. 

The  Department. 
Prerequisite,  Zoology  26. 

52.  III.  Synoptic  Invertebrate  Zoology;  Miscellaneous  Invertebrate; 
Phyla.  —  For  juniors;  seniors  may  elect.  A  study  of  various  selected  phyla  of 
the  non-vertebrated  animals.  For  those  who  have  not  taken  either  or  both  of  the 
preceding  courses  in  synoptic  invertebrate  zoology  this  course  may  include  repre- 
sentatives of  the  different  phyla  named  therein. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

The  Department. 
Prerequisite,  Zoology  26. 

53.  I.  Elements  op  Microscopic  Technique.  —  For  juniors;  seniors  may 
elect.  Gives  the  usual  methods  of  preparing  material  for  microscopic  examina- 
tion, including  fixing,  embedding,  sectioning  and  differentiation  by  stains.  Maj- 
be  supplemented  by  a  study  of  selected  normal  tissues  in  connection  with  their 
physiological  properties. 

3  2-hour  laboratory  periods,  credit,  3. 
The  Department. 

75.  I.  Special  Zoology.  —  Juniors,  seniors  and  graduates  may  apply  for 
such  special  work  as  they  are  qualified  to  undertake. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

The  Department. 
Prerequisite,  Zoology  26. 

76.  II.     Special  Zoology.  —  Same  as  Course  75. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

The  Department. 
Prerequisite,  Zoology  26.  -  j 

77.  III.  Special  Zoology.  — ■  Same  as  Course  75.  , 
1  class  hour.                                                       2  2-hour  laboratory  periods,  credit,  3.  j 

The  Department.     ' 
Prerequisite,  Zoology  26. 

79.  III.  Ornithology.  —  For  juniors;,  seniors  may  elect.  The  taxonomicj 
characters,  distribution  and  habits  of  birds.  ' 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

The  Department. 
Prerequisite,  Zoology  26. 

Geology. 

52.  III.  General  Geology.  — 'For  juniors;  seniors  may  elect.  A  course  in 
the  various  aspects  of  physical  geology,  dealing  with  materials  of  the  earth's 
crust;  their  nature,  origin  and  arrangement  and  the  changes  which  they  undergo. 

2  class  hours.  3  2-hour  laboi'atory  periods,  credit,  5. 

Professor  Gordon. 
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DIVISION  OF  THE  HUMANITIES. 

Professor  Lewis. 

Economics  and  Sociology. 

Professor  Mackimmie,  Professor  Lewis,  Professor  Sims.i 

[Heavy-faced  type  indicates  the  term  in  which  the  course  is  given.    Numbering  of  courses:  1  to  24,  inclu- 
sive, freshmen;  25  to  49,  inclusive,  sophomores;  50  to  74,  inclusive,  juniors;  75  to  99,  inclusive,  seniors.] 

j  The  courses  in  economics  and  sociology  are  planned  with  the  purpose  of  giving 
'  the  student  that  knowledge  and  understanding  of  the  important  factors  and  prob- 
lems in  this  field  of  study  and  life  which  every  active  citizen  and  educated  man 
ought  to  have. 

Required  Course. 

25.  I.    Introduction  to  Economic  Principles  and  Problems.  —  For  soph- 
omores.   Por  description  of  course  see  Course  50,  I. 

5  class  hours.  Credit,  5. 

]  Professor  Mackimmie. 

I  Elective  Courses. 

26.  II.  Civilizations,  Ancient  and  Modern. — 'For  sophomores;  juniors 
land  seniors  may  elect.  The  evolutionary  origin  and  history  of  man;  character- 
,  istics  of  primitive  man,  departure  from  the  animal  status  and  beginnings  of  civili- 
zation; origin  and  development  of  industries,  arts  and  sciences;  the  evolution  of 
languages,  warfare,  migrations  and  social  institutions;  a  study  of  the  powerful 
natural  and  human  forces  that  have  brought  man  from  the  early  stages  to  modern 
development;  characteristic  features  of  the  leading  civilizations  and  races  of 
ancient  and  modern  times;   beneficial  and  dangerous  factors  in  American  life  in 

:  view  of  the  history  of  human  civilization.     Not  given  1925-26. 

1  5  class  hours.  Credit,  5. 


50.  I.  Introduction  to  Economic  Principles  and  Problems.  —  For 
juniors  and  seniors.  Definitions  of  economic  terms,  such  as  wealth,  capital,  value, 
etc.;  factors  of  production,  exchange  and  consumption;  principles  of  economic 
production,  supply  and  demand,  diminishing  returns,  division  of  labor,  productive 
organization,  concentration  of  capital  and  labor,  trust  and  monopoly  problems, 
public  control  of  production  and  distribution;  principles  of  exchange,  theories  of 
value,  money  and  its  problems;  international  trade,  tariff  and  free  trade  theories, 
American  merchant  marine,  reciprocity,  and  trade  treaties;  forms  of  income, 
wages,  interest,  rent,  profits  and  the  forces  which  govern  them;  principles  of 
spending,  economy,  luxury,  conservation  of  individual  and  national  resources; 
principles  and  agencies  for  saving,  investments,  banks,  building  associations, 
insurance  of  all  kinds;  schemes  for  social  organization;  sociahsm,  communism, 
industrial  democracy.     Textbook  and  readings. 

5  class  hours.  Credit,  5. 

'  Professor  Mackimmie. 

'  51.  II.  Business  and  Industry.  —  For  juniors  and  seniors.  The  forms, 
organization,  administration  and  labor  problems  of  business.  Methods  of  organ- 
izing, financing  and  administering  corporations  and  partnerships;  forms  of  busi- 
ness administration,  wholesaling,  jobbing,  retailing,  advertising,  credits  and  col- 
lections; system  of  industrial  remuneration  for  wage  earners,  co-operation  and 
preserving  industrial  peace;  problems  concerned  with  protective  legislation  for 
workmen  and  employers,  sweated  industries,  prison  labor,  child  labor  and  industrial 
education. 

5  class  hours.  Credit,  5. 

Professor  Mackimmie. 
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52.  III.  Public  Finance,  Taxation,  Monet  and  Banking.  —  For  juniors 
and  seniors.  Systems  and  problems  of  taxation  as  they  are  found  in  Europe  and 
America;  objects  for  spending  public  revenue;  public  debts  and  methods  of  organ-' 
izing  them;  systems  of  money  and  currency  problems  of  America;  types,  methods 
and  functions  of  banks;  economic  and  financial  crises  and  depressions  in  the 
United  States;  modern  war  finance.  Readings  and  lectures. 
5  class  hours.  Credit,  5. 

Professor  Mackimmie. 

75.  I.  Social  Institutions  and  Social  Refoems.  —  For  seniors;  juniors  by 
permission.  Social  institutions,  such  as  the  family,  the  State,  property,  rehgions; 
and  such  current  problems  as  eugenics,  race  suicide,  divorce,  crime  and  delinquent 
classes,  prison  reform,  prevention  and  treatment  of  dependents  and  defectives, 
poverty,  its  causes  and  preventions;  constructive  modern  social  reform  move- 
ments for  insurance  of  wage  earners,  protection  of  childhood,  assurance  of  safety, 
health  and  play  time  for  all  classes.  The  correctional  and  charitable  institutions 
of  Massachusetts  are  studied  in  considerable  detail. 

5  class  hours.  Credit,  5. 

Professor  Sims.  • 
History  and  Government. 

Professor  Lewis,  Professor  Mackimmie. 

Required  Courses. 

25.    II.    American  Government.  —  For  sophomores.    A  study  of  the  struc- 
ture and  operation  of  the  machinery  of  our  government;   also  a  study  of  the  his-i 
tory  of  its  development  from  its  inception  to  the  present  day. 
3  class  hours.  Credit,  3. 

Professor  Lewis. 

27.     III.     Citizenship.  —  For  sophomores.    A  course  designed  to  acquaint  the ' 
student  with  the  most  important  and  immediate  problems  of  government  — 
national,  State  and  local  —  so  that  as  a  citizen  he  may  make  an  intelligent  con- 
tribution towards  their  solution.     Lectures  and  discussions. 

2  class  hours.  Credit,  2. 

Professor  Lewis. 
Elective  Courses. 

50.     I.     Government.  — •  For  juniors  and  seniors.    Forms  and  working  methods  : 
of  the  government  of  Great  Britain,  Germany,  France,  Russia,  Switzerland,  New ; 
Zealand  and  Canada;    historic  types  and  theories  of  government;    forms  and' 
methods  of  Federal,  State  and  local  governments  in  America;  progress  and  prob- 
lems of  democracy  and  new  reform  movements  in  organization  and  administration; 
new  tendencies  towards  social  legislation  and  extension  of  governmental  control. 

3  class  hours.  Credit,  3. 

Professor  Mackimmie. 


5L  II.  Modern  European  History.  —  For  juniors  and  seniors.  The 
modern  history  of  the  principal  countries  of  Europe,  especially  the  great  move- 
ments and  revolutions  that  developed  the  nations  up  to  the  present  generation. 
3  class  hours.  Credit,  3. 

Professor  Mackimmie.      * 

52.  III.  European  History  Since  1870.  —  For  juniors  and  seniors.  The 
Franco-Prussian  War  and  the  formation  of  the  German  Empire,  the  unifica- 
tion of  Italy,  the  Third  French  Republic,  European  Expansion  in  the  East,  the 
Russo-Japanese  War,  and  the  origin,  events  and  probable  results  of  the  War  of 
1914.  While  a  continuation  of  Course  51,  this  course  will  be  complete  in  itself, 
and  may  be  elected  by  those  who  have  had  no  history  training.  Its  aim  is  to  pro- 
vide the  basis  for  an  understanding  of  present-day  conditions,  and  for  an  intelli- 
gent participation  in  world  affairs. 

3  class  hours.  Credit,  3. 

Professor  Mackimmie. 
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Languages  and  Literature. 

Professor  Lewis,  Professor  Patterson,  Professor  Ashley,  Professor  .Ictlian,  Assistant  Professor  Prince, 
Assistant  Professor  Rand,  Miss  Goessmann,  Mr.  Jackson,  Mr.  Halliday,  Mr.  Keller. 

English. 

Required  Courses. 

1.  I,  2.  II.  3.  III.  English.  — •  For  freshmen.  Composition.  Intended 
to  teach  straight  thinking,  sound  structure,  clear  and  correct  expression.  Lec- 
tures, recitations,  theme  writing  and  conferences. 

3  class  hours.  Credit,  3. 

Professors  Patterson,  Prince,  Rand  and  Mr.  Jackson. 

25.  I.  26.  II.  27.  III.  English.  —  For  sophomores.  A  general  reading 
course  in  English  literature. 

2  class  hours.  Credit,  2. 

Professor  Patterson  and  Miss  Goessmann. 

28.  I.  29.  II.  30.  III.  English.  —  For  sophomores.  English  composi- 
tion, oral  and  written. 

1  class  hour.  Credit,  1. 

Professors  Patterson,  Prince,  Rand  and  Mr.  Jackson. 

Elective  Courses  in  English  Language  and  Literature. 

50.  I.  English  Poetry  of  the  Romantic  Period  (1925-26).  ^Alternates 
with  Course  53.  For  juniors;  seniors  may  elect.  A  course  in  history,  appre- 
ciation and  understanding.  Some  of  the  writers  studied  are  Gray,  Goldsmith, 
Burns,  Scott,  Wordsworth,  Coleridge,  Byron,  Keats  and  Shelley. 

3  class  hours.  Credit,  3. 

Professor  Patterson. 

51.  II.  English  Poetry  in  the  Nineteenth  Century  (1926-27). —  Alter- 
nates mth  Course  54.  For  juniors;  seniors  may  elect.  In  general,  this  course 
is  like  Course  50.  Tennyson,  Browning,  Mrs.  Browning,  Arnold,  Clough,  the 
Rossettis,  Morris,  Swinburne  and  others. 

3  class  hours.  Credit,  3. 

Professor  Lewis. 

57.  III.  English  Poetry  in  the  Nineteenth  Century  (1926-27).  —  Alter- 
aates  with  Course  58.  For  juniors;  seniors  may  elect.  As  stated  under  Course  51. 
3  class  hours.  Credit,  3. 

Professor  Lewis. 

52.  Ill,  English  Writers  FROM  Milton  TO  Pope.  —  For  juniors;  seniors 
nay  elect.  A  survey  course  that  emphasizes  the  leading  writers,  literary  currents 
md  the  thought  of  the  period.  Some  of  the  writers  studied  are  Milton,  Dryden, 
iddison,  Swift  and  Pope. 

J  class  hours.  Credit,  3. 

Professor  Patterson. 

53.  I.  English  Prose  of  the  Romantic  Period  (1926-27).  —  For  juniors; 
seniors  may  elect.  A  course  in  English  prose  paralleling  Course  50.  Some  of  the 
vriters  studied  are  Goldsmith,  Coleridge,  Lamb,  DeQuincey  and  Hazlitt. 

5  class  hours.  Credit,  3. 

Professor  Patterson. 

54.  II.  English  Prose  in  the  Nineteenth  Century  (1925-26). —  For 
uniors;  seniors  may  elect.  Parallels  Course  51.  Among  the  writers  considered 
viU  be  Macaulay,  Carlyle,  Ruskin,  Newman  and  Arnold. 

!  class  hours.  Credit,  3. 

Professor  Lewis. 
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58.    III.     English  Pkose  in  the  Nineteenth  Ceisttury  (1925-26).  —  For  [ 
juniors;  seniors  may  elect.    As  stated  under  Course  54,    Alternates  with  Course  57. 
3  class  hours.  Credit,  3. 

Professor  Lewis. 

55.  II.    American  Literature.  —  For  juniors;  seniors  may  elect.    A  course 
in  the  chief  American  prose  writers;   among  those  studied  being  Franklin,  Brock- 
den,  Brown,  Irving,  Cooper,  Poe,  Hawthorne,  Amerson,  Thoreau,  LoweU,  Holmes,  |i 
Parkman. 

3  class  hours.  _  Credit,  3. 

Assistant  Professor  Prince.     | 

56.  III.     American  Literature.  —  For  juniors;  seniors  may  elect.    A  course  f 
in  the  chief  American  poets;    among  those  studied  being  Freneau,  Bryant,  Poe, 
Emerson,  Longfellow,  Whittier,  Holmes,  Lowell,  Whitman,  Lanier. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Prince. 

60.  I.  The  Literature  of  Rural  Life.  —  For  juniors;  seniors  may  elect. 
A  critical  and  appreciative  study  of  writers,  both  in  prose  and  poetry,  who  have 
interpreted  nature  from  the  viewpoint  of  the  lover  of  country  life,  and  those  who 
have  ideaUzed  agriculture,  horticulture  and  other  rural  pursuits,  together  wdth 
those  who  have  upheld  as  an  ideal  the  development  of  a  rural  envu'onment  in 
cities. 
3  class  hours.  Credit,  3. 

Miss    GOESSMANN. 


61.     II.     The  Literature  of  Rural  Life.  —  For  juniors;  seniors  may  elect. 
As  stated  under  Course  60. 
3  class  hours.  Credit,  3. 

Miss  GOESSMANN. 

Prerequisite,  English  60. 

65.  I.  Advanced  Composition.  —  For  juniors;  seniors  may  elect.  Advanced 
work  in  expository  writing,  based  upon  specimens  bj^  contemporary^  authors  and 
upon  the  personal  experience  of  the  student.  Particular  attention  is  given  to  organ- 
ization, diction  and  style. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Rand.    . 

66.  II.  Advanced  Composition.  —  For  juniors;  seniors  may  elect.  The 
preparation  of  theses  and  similar  manuscripts  upon  subjects  selected  bj^  the 
student.  The  foundation  of  this  course  lies  in  an  orderly  accumulation  of  material 
followed  by  an  intelligent  and  readable  interpretation  of  its  significance. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Rand. 

67.  III.  Advanced  Composition.  —  For  juniors;  seniors  may  elect.  Work 
in  journalistic  and  fictional  narrative  with  supplementary  reading. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Rand. 

75.     III.     Prose  Fiction.  —  The  short  story  or  the  novel.    For  seniors;  juniora 
may  elect.    Readings,  reports  and  discussions.    Not  offered  in  1925-26. 
3  class  hours  or  library  equivalents.  Credit,  3. 

79.  II.  Shakespeare.  —  For  seniors;  juniors  may  elect.  A  cursory  survey 
of  the  origin  and  rise  of  English  drama  is  followed  by  the  reading  of  about  fifteen 
of  Shakespeare's  plays,  selected  to  indicate  the  evolution  of  the  dramatist  and  to 
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emphasize  the  various  phases  of  his  art.  Every  attempt  is  made  to  deepen  the 
student's  appreciation  of  the  personahties  to  be  found  in  the  plays,  and  of  the 
beauty  of  the  many  memorable  poetic  passages. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Rand. 

80.    III.     Modern  Drama.  — ■  For  seniors;    juniors  may  elect.     This  course 
traces  the  development  of  English  drama  from  the  time  of  the  Restoration  to  the 
present  day.    The  purpose  of  the  course  is  to  impart  an  intelligent  and  sympathetic 
interest  in  the  theatre  of  the  Twentieth  Century. 
3  class  hours.  Credit,  3. 


Assistant  Professor  Rand. 


Public  Speaking. 
Elective  Courses. 


50.  I.  Argumentation.  — ■  For  juniors;  seniors  may  elect.  Presents  the 
fundamental  principles  of  argumentation  as  applied  to  oral  and  written  discourse, 
and  develops  in  the  student  power  to  handle  argument  convincingly  and  persua- 
sively. Lectures,  discussions  of  leading  questions  of  the  day,  practice  in  brief- 
drawing  and  the  writing  of  forensics.  The  course  is  recommended  for  those  who 
desire  to  enter  the  intercollegiate  debates. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Prince. 

51.  II.  Occasional  Oratory.  —  For  juniors;  seniors  may  elect.  A  study  of 
the  principles  and  the  practice  of  formal  oratory;  the  preparation  and  delivery  of 
one  original  oration;  prescribed  reading  in  oratory.  The  course  is  recommended 
for  those  who  wish  to  enter  the  Flint  Contest. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Prince. 

French,  Spanish  and  Music. 

Professor  Ashlet,  Mr.  Hallibat. 

The  aim  of  the  courses  in  French  and  Spanish  is  to  give  the  student  a  practical 
knowledge  of  these  languages  for  the  purpose  of  wider  reading  and  research,  to 
introduce  him  to  some  of  their  treasures  in  art  and  science,  and  through  the  litera- 
ture to  acquaint  him  with  the  people.  In  the  elementary  courses  as  much  time  as 
possible  is  given  to  oral  work,  to  develop  a  speaking,  as  well  as  a  reading,  knowl- 
edge of  the  tongue. 

French, 

Required  Courses. 

1.  I.  2.  II.  3.  III.  Elementary  French.  —  For  freshmen;  sophomores, 
juniors  and  seniors  may  elect.  The  essentials  of  grammar  are  rapidly  taught 
and  will  be  accompanied  by  as  much  reading  as  possible.  Required  of  freshmen 
presenting  German  for  entrance  who  do  not  continue  that  language  and  have 
not  studied  French. 

3  class  hours.  Credit,  3. 

Professor  Ashley. 

4.    I.    5.    II.    6.    III.    Intermediate  French. — 'For  freshmen;  sophomores, 
juniors  and  seniors  may  elect.     Training  for  rapid  reading.     The  reading  of  a 
number  of  short  stories,  novels  and  plays;  composition,  reports  on  collateral  read- 
ing from  periodicals  and  scientific  texts  in  the  library. 
3  class  hours.  Credit,  3. 

Mr.  Halliday. 
Prerequisite,  required  of  freshmen  who  present  two  years  of  French  for  entrance 
and  do  not  take  German. 
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Elective  Courses. 

25.  I.  Intermediate  French. — •For  sophomores;  juniors  and  seniors  may 
elect.  Training  for  rapid  reading;  the  reading  of  a  number  of  short  stories,  novels 
and  plays ;  readings  from  periodicals  and  scientific  texts  in  the  librarj^ 

3  class  hours.  Credit,  3. 

Mr.  Hallidat. 
Prerequisites,  French  1,  2  and  3. 

26.  II.  Intermediate  French.  —  For  sophomores;  juniors  and  seniors  may 
elect.    As  stated  under  Course  25. 

3  class  hours.  ■  Credit,  3. 

Mr.  Halliday. 
Prerequisite,  French  25. 

27.  III.  Intermediate  French.  —  For  sophomores;  juniors  and  seniors  may 
elect.    As  stated  under  Course  25. 

3  class  hours.  Credit,  3. 

Mr.  Halliday. 
Prerequisite,  French  26. 

28.  I.  Advanced  French.  —  For  sophomores;  juniors  and  seniors  may  elect. 
A  reading  course.  Balzac's  "Eugenie  Brandet"  and  "Le  Pere  Goriot,"  and  other 
masterpieces  of  the  nineteenth  century;  Brunetiere's  "Honore  de  Balzac"  and 
Harper's  "Masters  of  French  Literature,"  readings  in  the  hbrary  and  written 
reports. 

3  class  hours.  Credit,  3. 

Professor  Ashley. 
Prerequisites,  French  4,  5  and  6. 

29.  II.  Advanced  French.  —  For  sophomores;  juniors  and  seniors  may 
elect.    As  stated  under  Course  28. 

3  class  hours.  Credit,  3. 

Professor  Ashley. 
Prerequisites,  French  4,  5  and  6. 

30.  III.  Advanced  French. —  For  sophomores;  juniors  and  seniors  may 
elect.  General  view  of  the  history  of  French  literature;  Kastner  and  Atkins' 
"History  of  French  Literature."  Representative  works  of  the  important  periods. 
Outside  reading. 

3  class  hours.  Credit,  3. 

Prerequisites,  French  25  and  26,  or  French  28  and  29. 

50.  I.  Scientific  French. —  For  juniors;  seniors  may  elect.  Meets  the 
requirements  of  individual  students  and  equips  them  with  exact  English  equiva- 
lents for  the  French  scientific  terms  in  their  particular  science.  Word  lists  of 
scientific  terms  are  required,  and  also  weekly  readings  and  reports  from  scientific 
works  in  the  subject  in  which  they  are  majoring.  Several  scientific  works  are 
read. 

3  class  hours.  Credit,  3. 

Mr.  Halliday. 
Prerequisites,  French  4,  5  and  6,  or  French  25,  26  and  27. 

51.  II.  Scientific  French.  —  For  juniors;  seniors  niav  elect.  As  stated 
under  Course  50. 

3  class  hours.  Credit,  3. 

Mr.  Halliday. 
Prerequisites,  French  4,  5  and  6,  or  French  25,  26  and  27. 
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52.    III.     Scientific  Frknch.  —  For  juniors;   seniors  may  elect.    As  stated 
under  Course  50. 
2  class  hours.  Credit,  3. 

Mr.  Halliday. 
Prerequisites,  French  4,  5  and  6,  or  French  25,  26  and  27. 

75.  I.  French  Literature. — For  seniors;  juniors  may  elect.  The  object 
of  Courses  75,  76  and  77  is  to  give  an  introduction  to  recent  movements  in  French 
literature.  Course  75  deals  with  the  drama,  and  plays  by  Augier,  A.  Dumas  fils, 
Delavigne  and  other  contemporary  dramatists. 

2  class  hours.  Credit,  2. 

Professor  Ashley, 
Prerequisites,  French  4,  5  and  6,  or  French  25,  26  and  27. 

76.  11.  French  Literature.  —  For  seniors;  juniors  may  elect.  The  novel. 
Works  by  Flaubert,  the  De  Goncourts  and  Zola  are  read.  Written  reports  are 
required  on  outside  reading. 

2  class  hours.  Credit,  2. 

Professor  Ashley. 
Prerequisites,  French  4,  5  and  6,  or  French  25,  26  and  27. 

77.  III.  French  Literature.  — •  For  seniors;  juniors  may  elect.  Modern 
criticism.  Sainte-Beuve,  "Causeries  du  Lundi"  (Harper),  and  works  by  Taine 
and  Penan.    Reference  book,  Lanson's  "Histoire  de  la  Litterature  Frangaise." 

2  class  hours.  Credit,  2. 

Professor  Ashley. 
Prerequisites,  French  4,  5  and  6,  or  French  25,  26  and  27.  « 

Spanish. 

Elective  Courses. 

50.  I.  Elementary  Spanish.  —  For  juniors;  seniors  may  elect.  Open  to 
other  students  upon  arrangement.  Grammar,  with  special  drill  in  pronunciation; 
exercises  in  conversation  and  composition.  Reading  from  a  reader  and  selected 
short  stories. 

3  class  hours.  Credit,  3. 

Professor  Ashley. 

5L    II.     Elementary  Spanish.  — ■  For  juniors;  seniors  may  elect.    As  stated 
in  Course  50. 
3  class  hours.  Credit,  3. 

Professor  Ashley. 
Prerequisite,  Spanish  50. 

52.    III.    Elementary  Spanish.  —  For  juniors;  seniors  may  elect.    As  stated 
in  Course  50. 
3  class  hours.  Credit,  3. 

Professor  Ashley. 
Prerequisite,  Spanish  5L 

75.  I.  Modern  Spanish  Authors.  — ■  For  seniors.  Reading  from  modern 
Spanish  novel  and  drama.  Translation  of  English  into  Spanish.  Private  reading. 
2  class  hours.  Credit,  2. 

Professor  Ashley. 
Prerequisite,  Spanish  52. 

76.  II.  Modern  Spanish  Authors.  — •  For  seniors.  As  stated  in  Course  75. 
2  class  hours.  Credit,  2. 

Professor  Ashley. 
Prerequisite,  Spanish  75. 
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77.    III.     Modern  Spanish  Authors.  —  For  seniors.    As  stated  in  Course  75. 

2  class  hours.  Credit,  2. 

Professor  AshLey. 
Prerequisite,  Spanish  76. 

Music. 

Elective  Courses. 

50.  I.  History  and  Interpretation  op  Music.  —  For  juniors;  seniors  may- 
elect.  History  of  music  among  the  ancients;  medieval  and  secular  music;  epoch 
of  vocal  counterpoint;  development  of  monophony  opera  and  oratorio;  life  and 
works  of  the  greatest  representatives  of  the  classical  school,  —  Bach,  Handel, 
Haydn,  Gluck  and  Mozart. 

1  class  hour.  Credit,  1. 

Professor  Ashley. 

51.  II.  History  and  Interpretation  op  Music.  —  For  juniors;  seniors  may- 
elect.  A  continuation  of  Course  50.  The  Romantic  school;  Beethoven,  Schubert, 
Weber,  Mendelssohn,  Schumann,  Chopin,  Berlioz  and  Liszt;  Wagner  and  the 
opera. 

1  class  hour.  '  Credit,  1. 

Professor  Ashley. 

52.  III.  History  and  Interpretation  op  Music.  —  For  juniors;  seniors 
may  elect.    The  Modern  school  and  Modern  composers. 

1  class  hour.  Credit,  1. 

Professor  Ashley. 
German. 

Professor  Julian,  Mr.  Keller. 

German. 

The  courses  in  German  are  intended  to  give  the  student  a  reading  knowledge  of 
the  language  and  to  introduce  to  him  some  of  the  masterpieces  of  German  litera- 
ture. To  the  student  interested  in  pursuing  advanced  reading  in  scientific  German, 
opportunity  is  given  to  do  corollary  reading  in  his  major  subject,  in  collaboration 
with  the  head  of  that  department. 

Required  Courses. 

1.  I.  2.  II.  3.  III.  Elementary  German. — •  For  freshmen;  sophomores, 
juniors  and  seniors  may  elect.  Grammar,  composition  and  reading.  Especial 
attention  is  given  to  oral  work  in  German  and  to  translation  of  English  into  Ger- 
man. Required  of  those  presenting  French  for  entrance  who  do  not  continue  that 
language  and  have  not  studied  German. 

3  class  hours.  Credit,  3. 

Professor  Julian  and  Mr.  Keller. 

4.    I.    5.    II.    6.    III.    Intermedlate  German.  —  For  freshmen;  sophomores, 
juniors  and  seniors  may  elect.     Selected  works  of  Schiller,  Heine  and  Goethe, 
Grammar  review  and  advanced  prose  composition. 
3  class  hours.  Credit,  3. 

Mr.  Keller. 
Prerequisite,  required  of  freshmen  who  present  two  j^ears  of  German  for  entrance 
and  do  not  take  French. 

Elective  Courses. 

25.    I.     Intermediate  German.  —  For  sophomores;   juniors  and  seniors  may 
elect.     Reading  of  such  works  as  Sudermami's  "Frau  Sorge,"  "WiUiehn  Tell," 
"Die  Journalisten,"  etc.    Grammar  review. 
3  class  hours.  Credit,  3. 

Mr.  Keller. 
Prerequisites,  German  1,  2  and  3. 
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26.  II.  Intermediate  German.  —  For  sophomores;  juniors  and  seniors  may- 
elect.    As  stated  under  Course  25. 

3  class  hours.  Credit,  3. 

Mr.  Keller. 
Prerequisite,  German  25. 

27.  III.  Intermediate  German.  —  For  sophomores;  juniors  and  seniors 
may  elect.    As  stated  under  Course  25. 

,  3  class  hours.  Credit,  3. 

Mr.  Keller. 
Prerequisite,  German  26. 

28.  I.  Advanced  German.  —  For  sophomores;  juniors  and  seniors  may 
elect.    Reading  and  stud3^ing  of  Goethe's  most  important  hterarj^  productions. 

3  class  hours.  Credit,  3. 

Mr.  Keller. 
Prerequisites,  German  4,  5  and  6, 

29.  II.  Advanced  German.  — •  For  sophomores;  juniors  and  seniors  may 
elect.    Development  of  the  German  novel;  rapid  reading  of  great  novelists. 

3  class  hours.  Credit,  3. 

Mr.  Keller, 
Prerequisite,  German  28, 

30.  III.  Advanced  German,  —  For  sophomores;  jimiors  and  seniors  may 
elect.    As  stated  under  Course  29. 

3  class  hours.  Credit,  3. 

Mr.  Keller, 
Prerequisite,  German  29. 

50.  I.  Scientific  German.  —  For  juniors;  seniors  may  elect.  Reading  in 
German  of  modern  magazine  articles  and  works  of  a  scientific  nature.  Different 
work  assigned  according  to  needs  of  individual  students. 

3  class  hours.  Credit,  3. 

Professor  Julian. 
Prerequisites,  German  4,  5  and  6,  or  German  25,  26  and  27, 

51.  II.  Scientific  German. — 'For  juniors;  seniors  may  elect.  As  stated 
under  Course  50. 

3  class  hours.  Credit,  3. 

Professor  Julian. 
Prerequisite,  German  50. 

52.  III.  Scientific  German.  —  For  juniors;  seniors  may  elect.  As  stated 
under  Course  50. 

3  class  hours.  Credit,  3. 

Professor  Julian. 
Prerequisite,  German  51. 

75.  I.  German  Literature.  —  For  seniors.  Advanced  language  and  literary 
study.  Conducted  entirely  in  German.  Lectures  on  German  literature  and  his- 
tory; hfe,  customs  and  travel  in  Germany.  Collateral  readings,  including  master- 
pieces of  different  epochs,  such  as  " Niebelungerdied,"  Goethe's  "Faust"  and  one 
modern  typical  drama. 

3  class  hours.  Credit,  3, 

Professor  Julian, 
Prerequisites,  German  28,  29  and  30, 

76.  II.     German  Literature.  — ■  For  seniors.    As  stated  under  Course  75. 

1  3  class  hours.  Credit,  3. 

Professor  Julian, 
Prerequisite,  German  75. 
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77.  III.  Geraian  Literature.  —  For  seniors.  As  stated  under  Course  75. 
3  class  hours.  Credit,  3. 

Professor  Julian. 
Prerequisite,  German  76. 

78.  I.  Conversation  and  Composition.  —  For  seniors;  juniors  may  elect. 
Translating  connected  English  into  German.  Reproducing  outside  readings  in 
German  orally  in  class. 

1  class  hour.  Credit,  1. 

Professor  Julian. 
Prerequisites,  German  4,  5  and  6,  or  German  25,  26  and  27. 

79.  II.  Conversation  and  Composition.  — ■  For  seniors;  juniors  may  elect. 
As  stated  under  Course  78. 

1  class  hour.  Credit,  1. 

Professor  Julian. 
Prerequisite,  German  78. 

80.  III.  Conversation  AND  Composition.  —  For  seniors;  juniors  maj^  elect. 
As  stated  under  Course  78. 

1  class  hour.  Credit,  1. 

Professor  Julian. 
Prerequisite,  German  79. 

DIVISION  OF  RURAL  SOCIAL  SCIENCE. 

[Heavy-faced  type  indicates  the  term  in  which  the  course  is  given.    Numbering  of  courses:   1  to  24,  inclu- 
sive, freshmen;   25  to  49,  inclusive,  sophomores;   50  to  74,  inclusive,  juniors;  75  to  99,  inclusive,  seniors.] 

Agricultural  Economics. 

Professor  Cance,  Assistant  Professor  Sawtelle,  Miss  Foley,  Mr.  Smart,  i 

Instruction  in  agricultural  economics  is  designed  to  show  that  the  agricultural 
industry  justified  its  existence  chiefly  as  a  supplier  of  food  and  raw  textile  materials 
for  human  consumption;  that  agricultural  success  is  measured  by  production  of 
values  rather  than  by  production  of  volume  of  agricultural  products;  that  the  goal 
of  the  farmer  is  the  largest  net  profit  over  a  long-time  period;  that  agricultural 
production  includes  all  processes  from  purchase  of  seed  and  fertilizer  and  prepara- 
tion of  seedbed  until  the  product  reaches  the  consumer,  including  collection, 
transportation,  storage,  financing,  packing,  handling  and  selling;  that  a  knowl- 
edge of  the  business  of  agriculture  and  agricultural  commerce  is  to-day  more  neces- 
sary than  a  knowledge  of  agricultural  technique. 

The  vv^ork  of  this  department  is  conducted  by  means  of  lectures,  readings  and 
research  in  both  library  and  field.  A  catalogue,  now  containing  some  12,000 
cards,  covering  the  various  phases  of  agricultural  economics,  is  maintained.  The 
department  is  also  supplied  with  a  large  collection  of  maps,  charts  and  statistical 
reports  on  the  prices  and  supply  of  agricultural  products.  A  goodly  number  of 
regular  reports  of  the  Bureau  of  Markets  and  other  divisions  of  the  United  States 
Department  of  Agriculture  are  available  for  the  use  of  students.  Two  series  of 
bound  volumes  of  bulletins  are  kept  in  the  department  offices,  with  duplicate 
series  in  the  college  library;  one  series  already  contains  12  volumes  on  "Co-opera- 
tion in  Agriculture,"  and  the  other,  15  volumes  on  "Marketing  of  Farm  Products." 

Required  Courses. 

26.  II,  Agricultural  Industry  and  Resources.  —  For  sophomores.  A 
descriptive  course  deahng  with  agriculture  as  an  industrj^  and  its  relation  to 
physiography,  movement  of  population,  supplj;"  of  labor,  commercial  develop- 
ment, transportation,  public  authority  and  consumers'  demand.  The  principal 
agricultural  resources  of  the  United  States  are  studied  with  reference  to  commer- 

1  Temporary. 
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cial  importance,  geographical  distribution,  present  condition  and  means  of  in- 
creasing the  vahie  of  the  product'  and  cheapening  cost  of  production.  Lectures, 
assigned  readings,  class  topics  and  discussions. 

4  class  hours.  1  2-hour  laboratory  period,  credit,  5. 

Mr. 

Elective  Courses. 

50.  I.  Elements  of  Agricultural  Economics.  —  For  juniors;  seniors  may 
elect.  This  course  is  designed  to  accompany  or  follow  the  course  in  elements  of 
economics.  It  deals  with  the  economic  principles  underlying  the  welfare  and 
prosperity  of  the  farmer  and  those  institutions  upon  which  his  economic  success 
depends;  the  economic  elements  in  the  production  and  distribution  of  agricul-  ^^o'^ 
tural  wealth;  means  of  exchange;  principles  of  rural  credit;  problems  of  land 
tenure  and  land  values;  taxation  of  farm  property;  and  the  maintenance  of  the 
economics  status  of  the  farmer.     Lectures,  text,  readings,  topics  and  field  work. 

5  class  hours.  Credit,  5. 

Professor  Cance. 

51.  III.  The  Evolution  OP  Agriculture.  —  For  juniors;  seniors  may  elect. 
A  general  survey  of  the  evolution  of  the  agricultural  industry.  Significant  devel- 
opments are  traced  and  their  causes  and  consequences  studied.  An  attempt  is 
made  to  give  the  student  a  knowledge  of  the  changes  which  have  taken  place  and 
which  are  taking  place  in  the  agricultural  industry,  the  conditions  which  accom- 
pany these  changes,  and  to  furnish  a  basis  by  which  the  significance  and  the  course 
of  present  and  future  developments  in  agriculture  may  be  judged.  Special  emphasis 
will  be  placed  on  the  development  of  agriculture  in  New  England  and  the  United 
States.     Lectures,  readings  and  library  work. 

5  class  hours.  Credit,  5. 

Assistant  Professor  Sawtelle. 

52.  II.  Co-operation  in  Agriculture.  —  For  juniors;  seniors  may  elect. 
The  history,  principles  and  business  relations  of  agricultural  co-operation.  (1)  A 
survey  of  the  development,  methods  and  economic  results  of  farmers'  organiza- 
tions and  great  co-operative  movements;  (2)  the  business  organization  of  agricul- 
ture abroad,  and  the  present  aspects  and  tendencies  in  the  United  States;  (3)  the 
principles  underlying  successful  co-operative  endeavor  among  farmers,  practical 
working  plans  for  co-operative  associations,  with  particular  reference  to  purchase 
of  supplies  and  the  marketing  of  perishable  products.  Lectures,  text,  assigned 
readings  and  practical  exercises. 

5  class  hours.  Credit,  5. 

Professor  Cance. 

53.  III.  The  Agricultural  Market.  —  For  juniors;  seniors  and  graduate 
students  may  elect.  A  study  of  the  forces  and  conditions  which  determine  the 
prices  of  farm  products  and  the  mechanism,  methods  and  problems  concerned 
with  transporting,  storing  and  distributing  them.  Supply  and  demand,  course 
of  prices,  terminal  facilities,  the  middleman  system,  speculation  in  agricultural 
products,  protective  legislation,  the  retail  market  and  direct  sales  are  taken  up. 
The  characteristics  and  possibilities  of  the  New  England  market  are  given  special 
attention.     Lectures,  readings,  assigned  studies  and  field  work. 

5  class  hours.  Credit,  5. 

Professor  Cance. 

_  75.  II.  Rural  and  Business  Law.  —  For  seniors;  juniors  may  elect.  Land, 
titles,  public  roads,  rights  incident  to  ownership  of  livestock,  contracts,  commer- 
cial paper  and  distinctions  between  personal  and  real  property.  Text,  written 
exercises,  lectures  and  class  discussions. 

5  class  hours.  Credit,  5. 

Mr.  Smart. 
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76.  II.  Traksportaticn  of  Agricultural  Products.  —  For  seniors  and 
graduate  students;  juniors  may  elect.  The  development  of  highway,  waterway 
and  railway  transportation  and  its  relation  to  the  agricultural  development  of 
the  country;  the  principles  governing  the  operation  and  control  of  transportation 
agencies;  present-day  problems  relating  to  the  shipment  of  farm  products,  rates, 
facilities  and  services;  methods  of  reducing  wastes  in  transportation;  the  eco- 
nomics of  the  good  roads  movement  and  of  motor  transportation.  Lectures,  text 
and  field  work. 

5  class  hours.  Credit,  5. 

Professor  Cance. 

77.  I.  Problems  in  Agricultural  Economics.  —  For  seniors  and  graduate 
students;  juniors  may  elect.  An  advanced  course  for  those  desirous  of  studying 
more  intensively  some  of  the  economic  problems  affecting  the  farmer,  such  as: 
land  problems,  —  land  tenure,  size  of  farms,  causes  affecting  land  values,  private 
property  in  land,  taxation  of  farm  property;  special  problems,  —  cost  of  produc- 
ing farm  products,  farm  labor  in  New  England,  immigration,  agricultural  credit. 
Opportunity  is  given,  if  practicable,  for  field  work,  and  students  are  encouraged  to 
pursue  hues  of  individual  interest. 

5  class  hours.  Credit,  5. 

Professor  C^'Ustce. 

78.  III.  Agricultural  Credit  Facilities.  — •  For  seniors  and  juniors.  Lec- 
tures, discussions  and  assigned  readings  on  credit  needs  of  farmers;  the  legitimate 
use  of  credit  in  the  acquisition  of  land,  and  the  production,  storage  and  marketing 
of  agricultural  products;  the  development  of  national  and  State  rural  credit  insti- 
tutions and  laws;  the  powers  and  methods  of  operation  of  credit  institutions  with 
reference  to  the  supply  of  credit  for  agricultural  purposes;  the  methods  by  which 
the  individual  may  increase  his  credit  standing  and  borrowing  power;  waj^s  in 
which  the  present  credit  facilities  may  be  increased. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Sawtelle. 

79.  I.    Agricultural  Statistics.  —  For  seniors;   juniors  and  graduate  stu- 
dents may  elect.     The  nature  and  sources  of  agricultural  statistics,  the  methods  of ' 
obtaining  numerical  facts,  of  analyzing  and  drawing  conclusions  from  statistical' 
data,  and  the  methods  of  presenting  in  a  true  and  forceful  manner  the  statistical 
facts  of  the  agricultural  industry.     Opportunity  is  given  in  the  laboratory  for 
practice  in  the  use  of  statistical  methods  and  processes,  and  to  acquire  experience 
in  dealing  with  practical  statistical  problems.     The  application  of  statistics  and'' 
statistical  methods  in  the  fields  of  agricultural  economics,  extension  work,  education,  * 
journalism  and  the  business  matters  connected  with  farm  operation  is  emphasized. 
2  class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Assistant  Professor  Sawtelle.     | 

80.  I.  Seminar.  —  For  seniors  and  graduate  students.  Research  in  agricul- 1 
tural  economics  and  history;  problems  of  New  England  agriculture.  Libraiy  work  ] 
and  reports.    If  desirable  some  other  topic  maj^  be  substituted. 

1  or  2  2-hour  conference  periods,  credit,  1  or  2. 1 
The  Department. 

81.  II.  Seminar.  —  For  seniors  and  graduate  students.  As  stated  in  Course 
80. 

1  or  2  2-hour  conference  periods,  credit,  1  or  2. 
The  Department. 

82.  III.  Seminar.  —  For  seniors  and  graduate  students.  As  stated  in 
Course  80. 

1  or  2  2-hour  conference  periods,  credit,  1  or  2. 
The  Department. 
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83.  I.  Salesmanship  of  Agricultural  Prqducts.  —  For  seniors;  juniors 
may  elect.  The  course  embraces  a  study  of  the  principles  and  practices  that  are 
involved  in  the  seUing  of  goods  and  services.  The  application  of  these  principles 
of  salesmanship  to  the  disposal  of  agricultural  products  is  especially  emphasized. 
Types  of  sales,  motives  for  buying,  securing  interviews,  types  of  prospects,  prepara- 
tion of  sales  talks,  meeting  objections  and  excuses,  and  sales  demonstrations  by 
students  and  the  instructor  are  included. 

2  class  hours.  Credit,  2. 

Mr.  

84.  III.  Advertising  Agricultural  Products.  — ■  For  seniors;  juniors  may 
elect.  A  course  deaUng  with  the  application  of  the  principles  of  advertising  to 
agricultural  products.  A  study  of  the  nature  of  advertising,  the  economics  of 
advertising,  the  use  of  media,  copy,  psychology  as  applied  to  advertising,  layout, 
the  advertising  campaign,  advertising  agency,  etc.,  is  made.  The  solution  of 
practical  problems  to  emphasize  different  phases  of  advertising  is  required  by 
students. 

2  class  hours.  Credit,  2. 

Mr.  

85.  II.  Agricultural  Prices.  —  For  seniors  and  graduate  students.  A 
study  of  the  prices  of  agricultural  products  and  other  commodities  which  are  of 
importance  in  the  agricultural  industry.    Limited  to  five  students. 

2  or  3  2-hour  laboratory  periods,  credit,  2  or  3. 
Assistant  Professor  Sawtelle. 

86.  III.  Agricultural  Prices.  — •  For  seniors  and  graduate  students  as 
stated  in  Course  85.    Limited  to  five  students. 

2  or  3  2-hour  laboratory  periods,  credit,  2  or  3. 
Assistant  Professor  Sawtelle. 

87.  III.  Foreign  Trade  in  Agricultural  Products.  — ■  For  seniors  and 
graduates;  juniors  may  elect.  A  general  course  embracing  a  study  of  the  prin- 
ciples and  practices  of  international  trade  and  the  foreign  commerce  of  the  United 
States,  particularly  with  reference  to  agricultural  products.  The  development 
and  present  status  of  foreign  trade  in  agricultural  products,  trade  relations  with 
foreign  nations,  the  agencies  and  practices  of  foreign  trade,  foreign  trade  salesman- 
ship and  advertising,  the  status  of  New  England  with  reference  to  foreign  trade 
are  some  of  the  topics  v/hich  will  be  presented.  The  work  in  the  course  will  also 
include  a  personal  study  of  special  features  of  foreign  trade  and  of  the  trade  im- 
portance of  specific  subjects.     Textbook,  class  discussions  and  class  topics. 

3  class  hours.  Credit,  3. 

Mr.  

88.  III.  Business  Accounting.  —  For  seniors;  juniors  may  elect._  This 
course  aims  to  give  the  student  an  elementary  working  knowledge  of  the  principles 
underlying  the  accounting  system  in  the  gathering,  analysis  and  interpretation  of 
accounting  data,  and  of  the  methods  used  in  accounting  and  preparing  the  usual 
types  of  business  statements.  The  managerial  uses  of  accounting  as  a  means  of 
business  control  is  the  keynote  of  the  course. 

1  class  hour.                                                     2  2-hour  laboratory  periods,  credit,  3. 
Admission  by  permission  of  the  instructor  only.  Mr. 

Agricultural  Education. 

Professor  Welles,  Professor  Glick,  Mr.  Heald.i 

The  primary  aim  of  the  department  is  to  train  students  for  service  in  some  form 
of  educational  work.  Students  desiring  state  approval  as  teachers  of  agriculture 
or  related  subjects  should  confer  with  the  head  of  the  department  as  early  as  pos- 

^  State  Agent  for  Agricultural  Teacher-Training  representing  the  State  Department  of  Education  in  the 
administration  of  vocational  education  acts. 
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sible  to  insure  a  desirable  range  of  preparation.  They  should  also  become  acs 
quainted  with  the  State  Agent  for  Agricultural  Teacher-Training  who  approve- 
candidates  for  positions  in  agricultural  departments  and  special  schools. 

The  department  seeks  to  be  of  the  greatest  possible  service  to  students  who  art 
prepared  to  teach  and  whose  scholastic  standing  and  qualifications  generally  seerc; 
to  make  them  suitable  candidates  for  positions.  Students  who  major  in  othei 
departments  but  expect  to  teach  should  consult  this  department  regarding  the 
educational  courses  best  suited  to  their  purposes. 

The  department  recommends  to  the  State  Department  of  Education  suet 
graduates  of  the  college  as  are  entitled  to  receive  the  high  school  teachers'  term 
certificate. 

The  department  is  thoroughly  equipped  for  its  work  mth  classrooms,  reference 
material,  etc. 

29.  II.  Peoblems  in  Education.  • — ■  For  sophomores  in  the  Division  of  Rural 
Social  Science.  The  aim  of  this  course  is  to  awaken  young  students  to  the  fact 
that  what  they  enjoj^  in  educational  opportunities  has  not  always  existed.  Oui 
American  educational  policy  and  program  is  the  present  form  of  the  solution  of 
many  vital  problems  of  education.  These  are  continually  facing  the  newer  genera- 
tions as  industry  and  living  conditions  change.  Thinking  men  and  women  to- 
morrow must  give  attention  to  so  vital  a  concern  in  life  as  education  and  should 
begin  early.  The  work  covers  text,  references,  discussions  and  lectures. 
3  class  hours.  •  Credit,  3. 

Professor  Welles. 

I 

51.  I  and  II.  Principles  and  Methods  of  Teaching.  — ■  For  juniors;  seniorsi 
may  elect.  This  course  is  intended  for  students  who  expect  to  teach.  Others  must 
consult  the  head  of  the  department  before  registering.  The  study  covers  the  gen- 
eral principles  and  methods  of  teaching  and  their  application  to  particular  cases. 
This  is  an  adaptation  of  the  case  plan  of  study.  Discussions  of  the  classroom  are 
very  important.  Outside  reading  is  required  on  assigned  and  optional  matter,  i 
Observation  visits  to  schools  in  session  are  required  with  full  reports.  Each  student 
must  prepare  a  lesson  for  teaching  and  teach  a  moot  class  subject  to  the  critical 
analysis  of  the  class  and  the  instructor.  A  good  text  is  the  basis  of  the  course.] 
5  class  hours.  Credit,  5. 

Professor  Welles. 

52.  I.  History  and  Philosophy  op  Education.  —  For  seniors  and  graduate! 
students;  juniors  may  elect.  A  general  course  in  the  history  of  educational  theory! 
and  practice.  Special  emphasis  is  placed  upon  the  philosopliical  background  of 
education. 

5  class  hours.  Credit,  5. 

Professor  Glick. 

55.  I  and  II.  General  Psychology.  —  For  juniors;  seniors  and  graduate 
students  may  elect.  This  is  a  basic  course  for  those  anticipating  further  study  in ' 
psychology  as  well  as  a  practical  and  cultural  course  for  those  who  can  take  only 
one  course  in  this  field.  It  deals  with  the  fundamental  principles  of  psA^chology; 
the  evolution  of  mind  in  animals  and  man;  various  types  and  products  of  social 
organizations;  abnormal  psychology  including  hypnotism,  dreams,  mental  dis- 
orders, etc. 

5  class  hours.  Credit,  5. 

Professor  Glick. 

56.  II  and  III.  Educational  Psychology.  —  For  juniors;  seniors  and  grad- 
uate students  may  elect.  It  is  a  direct  application  of  psychology  to  the  field  of 
education  and  is  a  basic  course  for  both  general  and  specific  methods.  The  course 
deals  with  the  original  nature  of  the  child,  the  psychology  of  learning,  individual 
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ifferences,  transfer  of  training,  mental  tests,  etc.     Intended  primarily  for  pro- 
Dective  teachers,  but  open  to  others  who  are  sufficiently  interested. 
class  hours.  Credit,  5. 

Professor  Glick. 
rerequisite.  Agricultural  Education  55  or  consent  of  the  instructor. 

75.  II.  Principles  OF  Secondary  Education. — 'For  seniors;  juniors  may 
ect.  This  is  a  study  of  the  American  high  school,  both  junior  and  senior.  It  is 
esigned  to  acquaint  the  student  with  the  aims  and  objectives  of  the  high  school 
(id  the  factors  upon  which  the  realization  of  these  aims  depend.  Some  of  the 
Decific  topics  included  in  the  study  are  financial  support,  course  of  study,  quali- 
cations  of  teachers  and  recent  tendencies  and  policies  in  secondary  education, 
class  hours.  Credit,  3. 

Professor  Welles. 

76.  I  and  III.  Special  Methods  in  Teaching  Agriculture  and  Related 
ciENCE.  —  For  seniors;  juniors  and  others  qualified  may  elect.  Owing  to  the 
Decialized  nature  of  this  course,  the  head  of  the  department  must  be  consulted 
efore  registration.  The  course  aims  to  set  out  clearly  the  main  details  in  teaching 
p-iculture  and  related  science  from  a  vocational  point  of  view.     The  home  project 

considered  the  basis.  The  work  covers  material  and  method,  laws,  policies, 
ate  requirements,  common  practices,  teachers'  subject  and  method  outlines,, 
roject  outlines,  lesson  plans,  moot  class  teaching,  observation,  references,  weekly 
:al  and  written  reports,  etc.  The  principle  of  job  analysis  is  employed  throughout 
le  course. 

class  hours.  Credit,  5. 

Professor  Welles. 

'77.  III.  Methods  in  Extension  Teaching. — ^For  seniors;  juniors  and 
i:hers  qualified  may  elect.  The  nature  of  this  course  requires  that  only  those  who- 
"e  definitely  interested  be  admitted.  Candidates  must  consult  the  head  of  the 
apartment  before  registering.  The  course  consists  of  a  survey  of  the  field  of 
ctension  work  and  the  methods  by  which  this  work  is  accomplished.  The  specific 
les  dealt  with  are  those  of  the  county  agent,  boys'  and  girls'  club  leader,  county 
jmonstration  agent  and  agricultural  specialist.  The  administration  of  county,, 
ate  and  federal  extension  service  is  included  in  the  discussions.  Some  time  will 
i  required  of  each  student  in  field  observation  of  extension  work.  The  course 
ill  be  conducted  jointly  by  members  of  the  Extension  Service  staff  and  the  de- 
irtment  of  Agricultural  Education. 

class  hours.  Credit,  3.. 

Professor  Welles  and  Extension  Service  Staff. 

79.  III.     Tests  and  Measurements.  —  Limited  to  fifteen  seniors  majoring 
the  department.    A  study  of  the  development,  theory  and  construction  of  the 

irious  types  of  tests  and  measurements  with  special  emphasis  upon  their  use  in 
le  schools.     Practice  is  given  in  the  administration  and  scoring  of  tests.     Modem 
atistical  methods  are  applied  to  the  interpretation  of  the  results, 
class  hours.  2  laboratory  hours,  credit,  3. 

Professor  Glick. 
'erequisites.  Agricultural  Education  55  and  56  or  consent  of  instructor. 

80.  I,  II  and  III.  Supervised  Teaching.  — ■  (Includes  apprentice,  practice 
id  observation  teaching.)  Primarily  for  seniors;  juniors  and  others  qualified 
ay  be  admitted  by  arrangement.  Under  certain  conditions  a  student  may  absent 
mself  from  college  during  one  term  of  his  junior  or  senior  year  for  supervised 
aching.  Such  a  procedure  is  particularly  desired  for  those  who  are  preparing; 
1  teach  agriculture  and  is  in  accordance  with  the  state  plan  which  specifies  the 
i>prentice  method  of  training.  For  detailed  information,  consult  the  head  of  the 
ipartment. 
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Opportunities  for  practice  teaching  are  sought  on  the  campus  and  in  nearb; 
high  schools  for  those  who  cannot  absent  themselves  for  a  term  of  apprentic 
teaching.  A  limited  amount  of  observation  practice  is  permissible.  Beside 
teaching,  a  student  is  required  to  pursue  a  course  of  professional  reading  bearin 
upon  the  subject  he  is  teaching  or  observing.  In  all  cases  he  is  required  to  mak 
detailed  teaching  plans  covering  the  subject-matter  of  the  lessons  and  to  outhn 
the  supporting  projects.  The  amount  of  credit  depends  upon  the  number,  chai 
acter  and  length  of  teaching  exercises  and  conferences.     Scheduled  by  arrangement 

Credit,  1  to 
The  Depaktment. 

81.  III.  Seminai^  in  Methods  of  Teaching.  —  Open  to  seniors  majoring  i 
Agricultural  Education;  graduate  students  and  others  by  arrangement.  This 
an  opportunity  for  those  definitely  intending  to  teach  to  make  further  studies  i 
special  lines  other  than  agriculture,  which  is  provided  for  in  Agricultural  Educf 
tion  76.  These  include  methods  in  college  teaching,  special  methods  in  science 
etc. 

1  2-hour  conference  period,  credit, 
Professor  Welles. 
Prerequisites,  Agricultural  Education  51  and  56  or  equivalents. 

83.  III.  Seminar  in  Applied  Psychology.  — •  For  seniors  and  gradual 
students.  Intended  for  those  who  desire  to  study  the  apphcation  of  ps3^chology  i 
special  fields  such  as  salesmanship,  advertising,  medicine,  law,  pubUc  office,  extei 
sion  work,  education,  business,  etc. 

1  2-hour  conference  period,  credit, 
Professor  Glick. 
Prerequisites,  Agricultural  Education  55  and  56  or  85. 

85.    I.     Vocational  Psychology.  — •  For  seniors  and  graduate  students. 
study  of  psychology  as  apphed  to  vocational  work  other  than  education.     Emph; 
sis  is  placed  upon  the  theory  and  use  of  vocational  tests,  selection  of  men,  ind 
vidual  aptitudes,  etc. 

3  class  hours.  Credit, 

Professor  Glick. 
Prerequisite,  Agricultural  Education  55  or  consent  of  the  instructor. 

95.  II.  Modern  Philosophy  of  Education.  —  For  seniors  and  gradual 
students;  juniors  may  elect.  A  general  survey  of  modern  philosophical  theorit 
and  tendencies  with  special  emphasis  upon  their  influence  in  determining  preser 
educational  objectives  and  procedures.  An  analysis  of  the  theories  underlyin 
various  national  cultures  and  ideals  and  the  significance  of  education  in  thei 
realization.  Emphasis  is  placed  upon  the  significance  of  curriculums  in  reahzin 
definite  educational  objectives. 
3  class  hours.  Credit,  c\ 

Professor  Glick. 
Prerequisite,  Agricultural  Education  52  or  consent  of  instructor. 

Rural  Sociology.  | 

Professor ,  Professor  Sims.  ^ 

The  courses  in  rural  sociology  are  designed  for  two  purposes:  first,  to  giv- 
students  an  appreciation  of  the  general  problems  of  country  life;  second,  to  affoif 
a  definite  training  for  students  who  wish  to  take  up  some  specific  form  of  socia 
service.  In  the  last  ten  years  rural  sociology  has  been  introduced  as  a  subjec 
into  more  than  50  per  cent  of  the  agricultural  schools  and  colleges.  There  is  . 
good  demand  for  teachers,  and  an  increasing  opportunitj^  in  other  directions  ii: 
this  subject.  The  courses  afford  the  student  an  opportunity  to  pursue  graduat! 
as  well  as  undergraduate  work.  The  Hbrary  of  the  college  is  unusually  well  equippe| 
with  rural  sociological  material. 


1  Absent  on  leave. 
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Required  Course. 

27.  III.  Elements  of  Rural  Sociology.  — ■  For  sophomores.  A  broad  survey 
)f  the  field  of  rural  sociology,  including  such  topics  as  the  origin  of  rural  sociology, 
ts  methods  and  problems;  relation  of  sociological  to  the  scientific  and  technical 
ispects  of  agricultural  problems;  the  development  of  the  rural  community  in 
Mew  England  and  the  west,  religious,  educational  and  social  ideals  of  rural  people; 
jharacteristics  and  influence  of  the  rural  environment,  the  movement  of  the  rural 
jopulation,  the  effects  of  immigration;  rural  institutions,  the  school,  the  church, 
ocal  government,  effects  of  modern  conditions  of  life  on  rural  institutions;  rural 
)rganization;  problems  of  progress,  an  analysis  of  the  needs  of  rural  life  in  its 
"urther  development.  Lectures,  readings  and  essays  on  assigned  topics. 
5  class  hours.  Credit,  3. 

Professor  Sims. 
Elective  Courses. 

50.  I.  Rural  Viliage  and  Town  Sociology.  —  For  juniors;  seniors  may 
;lect.  Village  history  and  evolution;  present  status  and  importance  of  the  small 
iown;  its  relation  to  farm  and  city;  institutional,  economic,  social,  cultural  and 
noral  aspects;  the  problems  of  citizenship,  organization  and  leadership  presented 
)y  the  small  town;  schemes  for  improvement  criticized  and  evaluated.  This 
iourse  has  special  value  for  New  Englanders  who  wish  to  understand  their  semi- 
irban  and  town  communities.     Lectures,  discussions  and  topical  reports. 

I  class  hours.  Credit,  3. 

Professor  Sims. 

51.  II.  Rural  Government. —  For  juniors;  seniors  may  elect.  A  general 
urvey  of  the  development  of  rural  government  in  the  United  States,  origin  of  the 
•^ew  England  town,  its  influence  upon  the  west,  county  government,  the  influence 
if  the  farmer  in  legislation,  good  roads  movement,  credit  facilities,  taxation, 
)oards  of  agriculture,  agricultural  colleges  and  experiment  stations  in  relation  to 
ural  welfare;  national  government;  a  general  survey  of  political  organizations 
,nd  movements  among  farmers  in  the  United  States  and  foreign  countries  and  their 
afluence  in  shaping  legislation;  relation  of  the  Department  of  Agriculture,  postal 
ystem,  the  various  national  commissions  and  agencies  to  rural  welfare.  Lectures, 
eadings,  written  exercises  on  assigned  topics. 

.  class  hours.  Credit,  3. 

Professor  Sims. 

52.  III.  Rural  Organization.  —  For  juniors;  seniors  may  elect.  A  study  of 
he  organized  agencies  by  which  rural  communities  carry  on  their  various  forms  of 
,ssociated  life,  particularly  a  study  of  the  ways  by  which  the  domestic,  economic, 
ultural,  religious  and  political  institutions  contribute  to  rural  betterment;  prin- 
iples  underlying  leadership,  qualifications  of  the  paid  leader  and  the  lay  leader; 
he  field  of  rural  social  service,  national.  State  and  local,  preparation  and  oppor- 
unity  for  service;  rural  community  building,  a  study  of  organized  ways  and  means 
y  which  aid  is  given  local  communities.  The  method,  scope  and  history  of  local, 
tate  and  national  associations  formed  about  some  farm  product,  their  influence 
1  forming  class  consciousness  and  in  shaping  agrarian  legislation;  need  of  federa- 
ion.    Lectures,  readings  and  essays  on  assigned  topics. 

class  hours.  Credit,  3. 

Professor  Sims. 

76.  I.  Field  Work  in  Rural  Sociology.  —  For  seniors;  juniors  may  elect. 
)esigned  to  meet  the  needs  of  students  who  wish  to  do  some  constructive  work 
1  rural  social  service  while  still  in  college.  The  work  is  carried  on  in  co-operation 
ith  the  various  college  agencies  engaged  in  rural  service.  Any  project  for  which 
redit  in  this  course  is  to  be  asked  must  first  have  the  approval  of  the  head  of  the 
epartment. 

2  to  6  laboratory  hours,  credits,  1  to  3. 
Professor  Sims. 
rerequisites,  Rural  Sociology  27  and  preferably  50  or  52. 
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77.  II.  Rural  Social  Research  and  Surveys.  —  For  seniors;  juniors  ma^ 
elect.  A  careful  study  is  made  of  the  scientific  method  as  apphed  to  social  prob 
lems,  the  technique  of  investigation  and  research;  the  procedure  of  gathering 
sociological  data  by  means  of  the  survey;  the  interpretation  and  graphic  presen 
tation  of  statistical  facts.  This  course  is  indispensable  for  those  contemplating 
any  kind  of  social  work.  Text,  lectures  and  laboratory  work. 
3  class  hours.  Credit,  3 

Professor  Sims. 

79.  I.  Seminar.  —  Enrollment  is  open  to  seniors,  students  majoring  in  rura 
sociology  and  others  especially  prepared. 

1  to  3  class  hours.  Credit,  1  to  3 

Professor  Sims. 

80.  II.  Seminar.  —  Enrollment  is  open  to  seniors,  students  majoring  in  rura 
sociology  and  others  especially  prepared. 

1  to  3  class  hours.  Credit,  1  to  3 

Professor  Sims. 

81.  III.  Seminar.  —  Enrollment  is  open  to  seniors,  students  majoring  h 
rural  sociology  and  others  especially  prepared. 

1  to  3  class  hours.  Credit,  1  to  3 

Professor  Sims. 

Rural  Home  Life. 

Professor  Skinner,  Assistant  Professor  Knowlton,  Miss  Bartley. 

The  emphasis  of  the  work  in  Home  Economics  is  upon  home  making  as  a  funda 
mental  vocation.  To  this  end,  not  only  technical  courses  are  offered,  but  also  thos( 
which  will  tend  to  give  the  student  a  better  understanding  of  the  place  which  th( 
home  should  take  as  a  factor  in  community  hfe,  and  a  sympathetic  attitude  towan 
the  problems  of  everyday  life. 

The  work  is  largely  prescribed  in  the  first  two  years  and  gives  the  necessary 
basis  for  the  development  of  courses  in  Home  Economics  during  the  junior  anc 
senior  years.  It  is  possible  for  graduates  of  this  course,  if  they  have  sldllfulh 
chosen  their  electives  in  the  field  of  agriculture  or  horticulture,  to  engage  in  homt 
industries  for  profit  and  to  engage  in  certain  phases  of  professional  work  in  the  fielc 
of  Home  Economics. 

The  food  laboratory  located  in  Fernald  Hall  is  fitted  with  individual  cabinet- 
and  gas  stoves.  Provision  is  made  for  practice  in  the  preparation  and  serving  c 
meals  with  the  family  as  a  unit.  The  clothing  laboratory  located  in  the  Abig;ii 
Adams  House  is  provided  with  modern  equipment.  The  related  science  is  gi^•e! 
in  the  laboratories  of  the  various  departments  of  the  college. 

1.  I.  Introduction  to  Home  Economics.  — ■  For  freshmen.  Lectures  on; 
the  history  and  evolution  of  the  home;  social  customs  and  their  value  in  family, 
relationships;  healthful  and  suitable  care  of  the  wardrobe;  principles  of  nutrition 
as  applied  to  the  student's  life;  the  student's  budget,  and  the  keeping  of  personal 
accounts. 

2  class  hours.  Credit,  2. 

Miss  Skinner. 

28.  I.  29.  II.  Clothing  and  Textiles.  — ■  For  sophomores.  A  study  of  the 
selection  and  purchase  of  suitable  materials,  their  character  and  cost;  appropriate- 
ness and  simplicity  in  dress.  Practical  laboratorj^  work  includes  designing  and 
drafting  of  patterns,  the  use  of  commercial  patterns,  and  the  making  and  repair-| 
ing  of  garments. 

1  class  hour.  3  2-hour  laboratory  periods,  credit,  4, 

Miss  Bartley. 
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32.  II.  Applied  Design.  —  For  sophomores.  The  appUcation  of  the  prin- 
ciples of  design  to  specific  problems  of  everyday  life,  using  various  media  for  their 
execution.    Offered  for  the  year  1925-26. 

3  2-hour  laboratoty  periods,  credit,  3. 
Miss  Bartley. 

33.  III.  Foods.  — •  For  sophomores.  An  introduction  to  the  study  of  foods; 
selection,  preparation  and  service. 

3  class  hours.  1  3-hour  laboratory  period,  credit,  4, 

Miss  Knowlton. 

50.  I.  Foods.  —  For  juniors.  A  study  of  foods  in  their  scientific  and  economic 
aspects,  with  the  preparation  of  simple  breakfasts  and  luncheons. 

2  class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Miss  Knowlton. 

51.  II.  Foods.  —  For  juniors.  A  further  study  of  foods  on  the  basis  of  meal 
planning  in  the  home,  with  especial  emphasis  on  dinners  and  the  day's  meals  as  a 
whole. 

2  class  hours.  2  3-hour  laboratory  periods,  credit,  5. 

Miss  Knowlton. 

52.  III.  Dietetics.  —  For  juniors.  A  study  of  the  food  requirement  tlirough- 
out  infancy,  childhood,  adolescence,  adult  life  and  old  age,  considering  the  energy 
value  of  foods  and  the  nutritive  properties  of  foodstuffs.  Typical  dietaries  are 
planned  for  each  period,  with  special  regard  to  economic  and  social  conditions, 
2  class  hours.  2  3-hour  laboratory  periods,  credit,  5. 

Miss  Knowlton. 

56.  I.  Clothing.  — ■  For  juniors.  This  course  aims  to  develop  initiative,  inde- 
pendence and  art  in  designing  garments  for  figures  of  different  types,  with  special 
gmphasis  on  proportion,  color  and  texture.  Laboratory  work  will  be  concerned 
vvith  more  difficult  problems  of  garment  construction. 

2  class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Miss  Bartley. 

61.  III.  House  Furnishing. — 'For  juniors.  A  study  of  the  fundamental 
Drinciples  of  furnishing  a  moderate-sized  home  from  an  aesthetic  and  an  economic 
standpoint.    Offered  for  the  year  1925-26, 

I  class  hours,  1  2-hour  laboratory  period,  credit,  3, 

The  Department. 

76.  I.  Home  Management.  — ■  For  seniors.  The  application  of  the  principles 
)f  scientific  management  to  the  household,  and  the  elements  of  successful  home 
naking.  The  family  income,  cost  of  living,  household  accounts,  the  budget  and 
ts  apportionment.  The  responsibility  of  the  woman  to  her  family  and  the  com- 
nunity  in  establishing  right  standards  of  living. 

t  class  hours.  Credit,  4. 

Miss  Skinner. 

78.  II.  Home  Nursing.  —  For  seniors.  A  study  of  the  care  of  the  family 
lealth;  simple  diseases  and  their  prevention;  the  care  of  young  children  and  in- 
valids; first  aid  to  the  injured. 

>  class  hours.  Credit,  3, 

Miss  Skinner. 

'  81.  I.  The  Community  of  the  Home  Economics  Graduate.  —  For  seniors. 
This  course  is  intended  to  be  a  practical  application  of  Home  Economics  to  the 
'arious  social,  economic,  industrial  and  educational  problems  relating  to  the  home 
i^hich  the  Home  Economics  graduate  may  meet  in  any  community,  either  as  an 
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employed  worker  or  as  a  volunteer.     This  maj^  include  a  field  trip  to  Boston  and; 
other  centers  at  an  estimated  cost  of  ten  dollars.     Recommended  only  to  those, 
pursuing  a  major  in  Home  Economics. 
2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Miss  Knowlton. 

82.  II.  Health  Education.  —  For  seniors.  This  course  is  intended  to  show, 
how  the  Home  Economics  graduate  fits  into  the  health  program  of  the  school,! 
either  as  a  teacher  or  as  volunteer  worker.  Recommended  only  to  those  pursuing 
a  major  in  Home  Economics. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Miss  Knowlton. 

83.  III.  Field  Problems  under  Supervision.  —  For  seniors.  This  course 
is  intended  to  be  a  more  intensive  appHcation  of  Home  Economics  to  special 
community  problems  and  to  serve  as  a  beginning  of  simple  research  work.  Recom- 
mended only  to  those  pursuing  a  major  in  Home  Economics. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Miss  Knowlton. 

84.  III.  Millinery.  —  For  seniors.  This  course  considers  different  tj^pes  oi 
hats,  their  appropriateness  and  becomingness,  with  practical  M^ork  in  designing 
frames,  remodeling  commercial  frames,  covering,  trimming  and  renovating  hats 

3  2-hour  laboratory  periods,  credit,  3 
Miss  Bartley. 

GENERAL  DEPARTMENTS. 

[Heavy-faced  type  indicates  the  term  in  which  the  course  is  given.    Numbering  of  courses:   I  to  24,  inclu- 
sive, freshmen;   25  to  49,  inclusive,  sophomores;   50  to  74,  inclusive,  juniors;   75  to  99,  inclusive,  seniors.] 

Military  Science  and  Tactics. 

Major  N.  Butler  Briscoe,  Cav.  (D.  O.  L.),  U.  S.  A.;  Captain  Dwight  Hughes,  Jr.,  Cav.  (D.  O.  L.) 
U.  S.  A.;  Captain  Daniel  J.  Keane,  Cav.  (D.  O.  L.),  U.  S.  A.;  Technical  Sergeant  John  J.  Lee 
U.  S.  A.,  Retired;  Technical  Sergeant  James  A.  Warren,  Cav.  (D.  E.  M.  L.),  U.  S.  A.;  and  a  detach 
ment  of  enlisted  men  of  the  United  States  Army. 

Under  act  of  Congress  (July  2,  1862)  military  instruction  under  a  regular  army}} 
officer  was  required  in  this  college  of  all  able-bodied  male  students.  Under  act 
of  Congress  June  3,  1916,  as  amended  by  act  of  Congress  Sept.  8,  1916,  there  waf 
established  at  this  college  in  April,  1917,  an  infantry  unit  of  the  Reserve  Officers 
Training  Corps.  Following  the  World  War  and  an  act  of  Congress  (July  9,  1918' 
the  Reserve  Officers'  Training  Corps  is  in  operation  under  the  regulation  of  the 
War  Department,  administered  by  the  president  of  the  college  and  the  professoi 
of  military  science  and  tactics. 

Beginning  with  the  fall  term,  1920-21,  the  infantry  unit  of  the  Reserve  Officers 
Training  Corps  was  converted  into  a  cavalry  unit. 

The  primary  object  of  the  Reserve  Officers'  Training  Corps  is  to  provide  sys- 
tematic military  training  at  civil  educational  institutions,  for  the  ultimate  purposi 
of  qualifying  selected  students  of  such  institutions  as  reserve  officers  in  the  mili 
tary  forces  of  the  United  States.  It  is  intended  to  attain  this  object  during  tin 
time  the  students  are  pursuing  their  general  or  professional  studies,  vnth  thi 
least  practicable  interference  with  their  civil  careers,  by  employing  methods  de- 
signed to  fit  men  physically,  mentally  and  morally  for  pursuits  of  peace  as  wel 
as  war. 

All  male  candidates  for  a  degree  in  a  four-year  course  must  take  for  two  years 
at  least  three  hours  a  week  of  military  training. 

Students  in  their  junior  and  senior  years,  who  are  approved  by  the  president! 
and  the  professor  of  military  science  and  tactics,  may  take  the  advanced  course  1 
if  they  so  elecf.  The  advanced  course  consists  of  at  least  five  hours  per  weeli 
and  a  summer  camp  of  about  six  weeks  during  the  summer  vacation,  betweer 
the  junior  and  senior  years.    Students  taking  this  course  are  paid  by  the  Federa;; 


Part  II.  103 

government  at  a  rate  to  be  fixed  by  the  Secretary  of  War,  not  to  exceed  the 
value  of  the  army  ration.  The  rate  now  fixed  is  30  cents  per  day,  which  amounts 
to  about  $103  per  year.  Students  graduating  in  the  advanced  course  are  eligible 
for  commissions  in  the  Officers'  Reserve  Corps,  hut  are  not  required  to  accept  such 
commissions  if  offered. 

The  uniform  furnished  to  Freshmen  and  Sophomore  (Basic  Class)  is  of  Olive 
Drab  Woolen  cloth,  and  is  suppHed  by  the  Federal  Government  without  cost. 
The  uniforms  for  the  Junior  and  Senior  (Advanced  Class)  are  of  Forest  Green 
Woolen  cloth  fitted  and  especially  made  for  the  individual  student.  It  is  expected 
that  eventually  this  uniform  will  be  furnished  for  the  Basic  Class  also.  This 
uniform  is  also  furnished  without  cost  to  the  student. 

The  course  for  cavalry  units  of  the  Reserve  Officers'  Training  Corps  includes 
theoretical  and  practical  instruction  in  all  phases  of  cavalry  work,  so  distributed 
over  the  four-year  college  course  as  to  qualify  students  at  the  end  of  the  fresh- 
man year  as  privates  of  cavalry;  at  the  end  of  the  sophomore  year  as  non-com- 
missioned officers  of  cavalry;  and  upon  graduation  as  reserve  officers.  The  in- 
struction in  this  department  covers  cavalry  drill,  cavalry  weapons,  —  i.e.,  rifle, 
pistol,  saber,  automatic  rifle  and  machine  gun,  —  map  reading  and  military 
sketching,  minor  tactics,  equitation,  etc.  The  course  in  equitation  includes  cross- 
country riding  and  instruction  in  polo.  So  far  as  season  and  weather  permit, 
instruction  is  of  a  practical  nature  out  of  doors. 

Required  Courses. 

1.  I.  —  For  freshmen.  Theoretical  and  practical  instruction  in  military  science 
and  tactics,  and  lectures  on  military  subjects. 

3  scheduled  hours,  credit,  2. 
The  Professor  of  Military  Science 
AND  Tactics,  and  Assistants. 

2.  II.  — •  For  freshmen.  Theoretical  and  practical  instruction  in  military 
science  and  tactics,  and  lectures  on  military  subjects. 

3  scheduled  hours,  credit,  2. 
The  Professor  of  Military  Science 
AND  Tactics,  and  Assistants. 

3.  III.  — •  For  freshmen.  Theoretical  and  practical  instruction  in  military 
science  and  tactics,  and  lectures  on  military  subjects. 

3  scheduled  hours,  credit,  2. 
The  Professor  of  Military  Science 
and  Tactics,  and  Assistants. 

25.  I.  — •  For  sophomores.  Theoretical  and  practical  instruction  in  military 
science  and  tactics,  and  lectures  on  military  subjects.    Equitation. 

3  scheduled  hours,  credit,  2. 
The  Professor  of  Military  Science 
and  Tactics,  and  Assistants. 

26.  II.  —  For  sophomores.  Theoretical  and  practical  instruction  in  military 
science  and  tactics,  and  lectures  on  military  subjects.    Equitation. 

3  scheduled  hours,  credit,  2. 
The  Professor  of  Military  Science 
•  and  Tactics,  and  Assistants.  ■ 

27.  III.  — ■  For  sophomores.  Theoretical  and  practical  instruction  in  military 
science  and  tactics,  and  lectures  on  military  subjects.    Equitation. 

3  scheduled  hours,  credit,  2, 
The  Professor  of  Military  Science 
AND  Tactics,  and  Assistants. 
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Elective  Courses. 

50.  I.  —  For  juniors.  Theoretical  and  practical  instruction  in  military  science 
and  tactics,  and  lectures  on  military  subjects.    Equitation. 

5  scheduled  hours,  credit,  4. 
The  Professor  of  Military  Science 
AND  Tactics,  and  Assistants. 

51.  II.  —  For  juniors.  Theoretical  and  practical  instruction  in  military  science 
and  tactics,  and  lectures  on  military  subjects.    Equitation. 

5  scheduled  hours,  credit,  4. 
The  Professor  of  Military  Science 
AND  Tactics,  and  Assistants. 

52.  III.  —  For  juniors.  Theoretical  and  practical  instruction  in  military 
science  and  tactics,  and  lectures  on  military  subjects.    Equitation. 

5  scheduled  hours,  credit,  4. 
The  Professor  of  Military  Science 
AND  Tactics,  and  Assistants. 

75.  I.  — •  For  seniors.  Theoretical  and  practical  instruction  in  miUtary  science 
and  tactics,  and  lectures  on  military  subjects.    Equitation. 

5  scheduled  hours,  credit,  4 
The  Professor  of  Military  Science 
AND  Tactics,  and  Assistants. 

76.  II.  — ■  For  seniors.  Theoretical  and  practical  instruction  in  military  sciencf; 
and  tactics,  and  lectures  on  military  subjects.    Equitation. 

5  scheduled  hours,  credit,  4 
The  Professor  of  Military  Science 
and  Tactics, -and  Assistants. 

77.  III. —  For  seniors.  Theoretical  and  practical  instruction  in  militarjl 
science  and  tactics,  and  lectures  on  military  subjects.    Equitation. 

5  scheduled  hours,  credit,  4^ 
The  Professor  of  Military  Science 
AND  Tactics,  and  Assistants. 

Physical  Education  and  Hygiene. 

Professor  Hicks,  Assistant  Professor  Gore,  Mrs.  Hicks,  Mr.  Ball,  Mr.  Derby,  Mr.  Tumet. 

The  purpose  of  the  courses  offered  by  this  department  is  to  provide  active  exer-i 
cise  and  to  instruct  every  student  how  to  care  for  his  health  and  maintain  hi: 
physical  condition  while  carrying  on  his  college  ,course. 

The  equipment  consists  of  the  Alumni  Athletic  Field,  which  has  room  for  twt 
football  fields,  a  quarter-mile  cinder  track  with  a  220  straightaway,  and  the  base 
ball  diamond;  and  also  the  old  field  for  class  football  and  baseball,  two  tenni 
courts,  and  the  drill  hall  floor  for  basket  ball.  For  several  years  the  drill  ha! 
floor  was  used  for  class  work  in  gymnastics,  but  its  condition  has  become  so  bin 
that  this  has  been  discontinued.  During  the  winter  months  a  hockey  rink  is  pro 
vided  on  the  college  pond. 

[All  undergraduate  male  students  are  given  a  physical  examination  upon  entering.] 

Men. 
Required  Courses. 

1.  I.     Hygiene.  — •  For  freshmen.    Lectures  on  personal  hygiene. 

1  class  hour.  Credit,  1 

Professor  Hicks. 

2.  I.     Recreation.  —  For  freshmen.    Outdoor  games. 

2  laboratory  hours,  credit,  1 
The  Department. 
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3.  III.     Recreation.  —  For  freshmen.     Outdoor  games. 

2  laboratory  hours,  credit,  1. 
The  Department. 

7.    I.    8.    II.    9.    III.    Recreation.  —  MiUtary  substitute  for  freshman  men. 

3  scheduled  hours,  credit,  2. 
The  Department. 

25.  I.     Recreation.  —  For  sophomores.     Outdoor  games. 

2  laboratory  hours,  credit,  1. 
The  Department. 

26.  III.     Recreation.  — ■  For  sophomores.    Outdoor  games. 

.    2  laboratory  hours,  credit,  1. 
The  Department. 

30.    I.    31.    II.    32.    III.    Recreation.  — ■  Military  substitute  for  sophomore 
men. 

3  scheduled  hours,  credit,  2. 
The  Department. 
Elective  Course. 

77.    III.     Training  Course.  —  For  seniors.     Election  by  permission  only. 
History  of  physical  education  and  supervision  of  athletics. 

2  class  hours.  Credit,  2. 

Professor  Hicks. 

«  Women. 

Required  Courses. 

4.  I.     Recreation.  —  For  freshmen.    Outdoor  games. 

3  scheduled  hours,  credit,  2. 
Mrs.  Hicks. 

5.  II.     Gymnastics.  — •  For  freshmen.    Dancing,  Swedish  games,  etc. 

3  scheduled  hours,  credit,  2. 
Mrs.  Hicks. 

6.  III.     Recreation,  — ■  For  freshmen.    Outdoor  games. 

3  scheduled  hours,  credit,  2. 
Mrs.  Hicks. 

27.  I.     Recreation. — •  For  sophomores.    Outdoor  games. 

5  scheduled  hours,  credit,  3. 
Mrs,  Hicks. 

28.  II.     Gymnastics.  — ■  For  sophomores.    Dancing,  Swedish  games,  etc. 

3  scheduled  hours,  credit,  2. 
Mrs.  Hicks. 

29.  III.     Recreation.  —  For  sophomores.     Outdoor  games. 

5  scheduled  hours,  credit,  3. 
Mrs.  Hicks. 

Elective  Courses. 

50.    II.    Gymnastics,  —  For  juniors.    Dancing,  Swedish  games,  etc. 

3  scheduled  hours,  credit,  2, 
Mrs,  Hicks, 

76.    II.    Gymnastics.  — •  For  seniors.    Dancing,  Swedish  games,  etc. 

3  scheduled  hours,  credit,  2, 
Mrs.  Hicks. 
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THE  LIBRARY. 

The  general  college  library  consists  of  all  books  belonging  to  the  college,  including 
the  library  of  the  Experiment  Station  and  all  divisional  and  departmental  collec- 
tions of  books.  The  main  collection  now  occupies  the  entire  building,  which  was 
originally  intended  to  serve  the  purposes  of  both  chapel  and  hbrary.  A  dictionary 
card  catalogue  is  intended  ultimately  to  cover  all  material  in  the  general  college 
Ubrary,  which  now  comprises  approximately  70,000  volumes,  besides  much  un- 
bound or  paper-bound  material,  pamphlets,  periodicals  and  newspapers.  The 
library  contains  also  some  important  special  collections  of  books,  amounting  to 
several  thousand  volumes,  not  yet  catalogued.  Much  of  the  constantly  increas- 
ing pamphlet  and  periodical  material,  even  though  it  is  not  yet  comprehended  in 
the  general  catalogue,  is  made  promptly  available  by  means  of  check  lists,  indexes, 
bibhographies  and  other  library  helps.  Files  of  important  periodicals  make  readily 
accessible  to  readers  the  latest  contributions  to  the  sum  of  human  knowledge  by 
contemporary  leaders  in  many  fields  of  thought  and  investigation.  Works  deal- 
ing with  the  sciences  related  to  the  processes  and  problems  of  agriculture  are  in 
greatest  abundance,  but  literature,  history  and  sociology  are  also  well  represented 
in  our  collections  of  books.  The  reading  room  is  well  supplied  with  encyclopedias 
and  other  general  reference  books,  and  with  current  numbers  of  an  attractive  list 
of  popular  and  technical  magazines  and  periodicals. 

The  greater  part  of  the  hbrary  material  has  been  recently  reclassified  and  recata- 
logued  in  accordance  with  a  standard  system,  and  is  thereby  rendered  at  all  times 
directly  accessible  to  teachers  and  students  as  well  as  library  workers.  From  time 
to  time  informal  lectures  on  the  use  of  the  library  will  be  given  to  groups  of  stu- 
dents. By  seminar  and  laboratory  methods,  individual  students  will  be  taught 
to  appreciate  books  as  essential  sources  of  information  and  culture,  and  will  be 
instructed  in  the  use  of  the  various  devices  common  in  Ubraries  for  finding  what 
the  library  contains.  All  members  of  the  college  community  have  the  privilege  of 
free  access  to  the  book  stacks  for  reference  purposes,  and  ,books  not  specially 
reserved  may  be  loaned  for  extra-library  use  for  a  period  of  two  weeks. 

The  library  is  open  from  8  a.m.  to  9.30  p.m.  on  week  days,  and  from  9  a.m.  to 
1.30  P.M.  on  Sundays  while  college  is  in  session.  Shorter  hours  prevail  during 
vacation. 
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The  Graduate  School. 


Edwakd  M.  Lewis,  A.M.,  Acting  President  of  the  College. 

Charles  E.  Marshall,  Ph.D.,  Director  of  the  Graduate  School  and  Professor  of  Microbiology. 

Graduate  Staff,  1925-1926. 

Acting  President  Lewis,  Director  Marshall,  Professors  Alexander,  Beaumont,  Bradley,  Cance, 
Chamberlain,  Clark,  Crampton,  Fernald,  Foord,  Glick,  Graham,  Lindsey,  Osmun,  Peters, 
Sears,  Serex,  Shaw,  Thayer,  Torrey,  Waugh,  Welles;    Mr.  Watis,  Secretary. 

HISTORY  AND  AIMS. 

This  college  has  provided  study  of  a  graduate  nature  for  many  years.  The 
need  for  such  training  became  real  when  agriculture  was  recognized  as  an  aggre- 
gate of  the  many  sciences  involved  and  the  many  practices  employed.  The  obso- 
lete notion  that  agriculture  is  only  farming  has  been  replaced  by  the  notion  that 
farming,  as  such,  is  only  one  element  in  agriculture.  The  ramifications  and  divi- 
sions of  agriculture  are  many;  most  of  these  call  for  advanced  study  and  training 
to  meet  the  exigencies  of  the  times.  No  apology  is,  therefore,  required  for  an 
attempt  to  fathom  the  scientific,  economic  and  social  intricacies  of  such  a  funda- 
mental phase  of  human  effort  as  agriculture.  The  value  of  such  an  undertaking 
is,  or  should  be,  patent  to  every  intelligent  mind  familiar  with  the  situation. 

Graduate  work  has  been  available  to  students  since  1893.  At  that  time  it  was 
possible  to  qualify  for  the  degree  of  master  of  science;  later,  in  1898,  for  the  degree 
of  doctor  of  philosophy;  in  1913,  for  the  professional  degrees  of  master  of  agricul- 
ture and  doctor  of  agriculture;  in  1916,  for  the  specific  professional  degree  of  master 
of  landscape  architecture.  , 

To  make  the  graduate  work  more  effective  and  distinctive  in  agriculture,  the 
graduate  school  was  estabhshed  in  1908.  It  has  become  the  operating  agency  for 
the  purpose  of  fitting  graduates  of  this  and  other  institutions  for  teaching  in  col- 
leges, high  schools  and  other  pubHc  schools;  for  positions  as  government,  State 
and  experiment  station  specialists  in  farm  management,  dairying,  livestock  hus- 
bandry, poultry  science,  agronomy,  landscape  gardening,  pomology,  vegetable 
gardening  and  floriculture;  for  positions  as  bacteriologists,  botanists,  chemists, 
entomologists;  for  economists  and  social  workers;  and  for  numerous  other  posi- 
tions requiring  a  great  amount  of  scientific  and  professional  agricultural  knowledge, 
training  and  experience. 

ORGANIZATION. 

The  school  is  based  upon  the  department  as  the  unit,  and  the  apprenticeship 
system  as  the  most  effective  means  of  instruction.  This  gives  to  the  student 
individuality  in  treatment  and  an  intimacy  with  actual  conditions  of  work  and 
operations.  The  student  is  assigned  to  an  advisory  committee,  composed  of  the 
instructor  in  charge  of  his  major  subject  as  chairman,  and  instructors  in  charge 
of  his  minor  subjects  as  members,  which  directs  his  graduate  studies.  _  The  chair- 
men of  all  these  committees  together  constitute  the  graduate  staff,  which  controls 
the  policy  of  the  graduate  school. 
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ADMISSION. 

Admission  to  the  graduate  school  will  be  granted :  — 

1.  To  graduates  of  the  Massachusetts  Agricultural  College. 

2.  To  graduates  of  other  institutions  of  good  standing  who  have  received  a 
bachelor's  degree  substantially  equivalent  to  that  conferred  by  this  college. 

In  case  an  applicant  presents  his  diploma  from  an  institution  of  good  standing, 
but  has  not,  as  an  undergraduate,  taken  as  much  of  the  subject  he  selects  for  his; 
major  as  is  required  of  undergraduates  at  the  Massachusetts  Agricultural  College/ 
he  will  be  required  to  make  up  such  parts  of  the  undergraduate  work  in  that  sub- 
ject as  the  instructor  in  charge  may  consider  necessary.     He  shall  do  this  without 
credit  toward  his  advanced  degree. 

Admission  to  the  graduate  school  does  not  necessarily  admit  to  candidacy  for 
an  advanced  degree,  —  students  holding  a  bachelor's  degree  being  in  some  cases 
permitted  to  take  graduate  work  without  becoming  candidates  for  higher  degrees. 

Applications  for  membership  in  the  graduate  school  should  be  presented  to  the 
director  of  the  school.  Full  statements  of  the  applicant's  previous  training,  of 
the  graduate  work  desired,  and  of  the  amount  and  kind  of  work  already  done  by 
him  as  an  undergraduate  should  be  submitted,  together  with  a  statement  whether 
the  applicant  desires  to  work  for  a  degree. 

Registration  is  required  of  all  students  taking  graduate  courses,  the  first  regis- 
tration being  permitted  only  after  the  student  has  received  an  authorization  card 
from  the  director. 


NATURE,  METHODS  AND  REQUIREMENTS  OF  GRADUATE  WORK. 

Graduate  work  differs  from  undergraduate  work  in  its  purposes  and  methods. 
The  primary  aims  of  the  instructor  are  emphasized  in  an  attempt  to  have  the 
student  adjust  himself  and  place  himself  in  his  environment;  develop  the  rule  of 
self-direction  and  self -instruction;  acquire  the  power  of  accurate  reasoning;  gain 
proficiency  and  skill  in  his  selected  field  of  study  or  practice;  and  obtain  an  appre- 
ciative and  discriminative  insight  into  experimentation  and  original  research. 
Methods  are  not  devised,  therefore,  for  attractiveness,  entertainment  and  super- 
ficial reviews,  but  for  the  creation  of  initiative  and  profound  thought,  thorough 
acquaintance  with  detail,  independent  advance  and  industrious  habits.  Careful 
readings,  lectures,  conferences,  surveys,  laboratory  exercises  and  field  work  are 
some  of  the  agencies  utilized. 

All  members  of  the  graduate  school  are  required  to  attend  the  course  of  lectures 
designed  to  supplement  the  technical  work  of  all  graduate  studies.  These  lectures 
will  be  given  once  each  week,  and  the  students  will  be  held  responsible  for  the  work. 

Candidates  for  the  degree  of  doctor  of .  philosophy  are  required  to  prosecute 
three  subjects,  one  of  which  shall  be  designated  as  the  major  and  the  others  as 
minors.  No  two  of  these  subjects  may  be  taken  in  the  same  department.  An  origi- 
nal thesis  shall  be  considered  a  part  of  the  major  subject. 

Candidates  for  the  degree  of  doctor  of  agriculture  are  required  to  select  a  major 
and  such  other  subjects  as  will  develop  the  major  in  its  greatest  intensity  and  com- 
prehensiveness. Successful  experience  is  also  requisite,  together  with  a  thesis 
which  represents  a  masterly  survey  or  intimate  study  through  accurate  applica- 
tion of  some  phase  of  the  major  subject. 

Candidates  for  the  degree  of  master  of  science  are  required  to  prosecute  two 
subjects,  one  of  which  shall  be  designated  as  a  major  and  the  other  as  a  minor. 
When  desirable,  and  approved  by  the  Director,  the  minor  may  be  made  up  of 
subjects  from  more  than  one  department.  The  major  and  minor  subjects  may 
not  be  selected  in  the  same  department.  An  original  thesis  is  considered  a  part 
of  the  major  subject. 

Candidates  for  the  degree  of  master  of  agriculture  are  allowed  greater  privileges 
in  the  selection  of  subjects,  but  will  be  required  to  select  a  major  and. such  other 
supporting  lines  of  study  as  will  be  necessary  to  equip  the  individual  professionally. 
A  thesis  which  will  reveal  the  professional  training  of  the  individual  will  be  re- 
quired. 
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Candidates  for  the  degree  of  master  of  landscape  architecture  will  be  expected 
to  conform  to  the  estabhshed  courses  of  the  department,  and  to  the  requirements 
of  the  department  in  the  preparation  of  a  thesis,  as  well  as  in  actual  experience 
outside  the  college. 

Candidates  for  membership  in  the  graduate  school  who  do  not  desire  to  work 
for  a  degree  may,  with  the  approval  of  the  director  of  the  school,  take  more  than 
one  subject  in  the  same  department,  or  pursue  work  in  several  departments,  if 
their  preparation  will  permit.  A  statement  of  the  subjects  chosen  must  in  each 
case  be  submitted  to  the  director  of  the  graduate  school  for  approval.  The  chosen 
subjects  must  bear  an  appropriate  relation  to  each  other. 

A  working  knowledge  of  French  and  German  is  essential  to  successful  graduate 
work,  and  students  not  having  this  will  find  it  necessary  to  acquire  it  as  soon  as 
possible  after  entering.  Other  modern  languages  may  be  substituted  if  considered 
more  valuable. 

The  graduate  staff  reserves  the  privilege  of  recommending  and  allowing  courses 
in  other  institutions  as  a  part  of  residence  instruction.  Such  supervision  will  be 
exercised  and  credit  granted  as  are  essential  to  the  highest  standards  of  efficiency. 

THESES. 

A  thesis  is  required  of  each  candidate  for  an  advanced  degree.  It  must  be  on  a 
topic  belonging  to  the  candidate's  major  subject;  must  show  that  its  writer  pos- 
sesses the  ability  to  carry  on  constructive  study;  must  be  an  actual  contribution 
to  knowledge;   and  possess  real  merit. 

The  thesis  in  its  final  form  must  be  submitted  to  the  director  by  May  15  of  the 
year  in  which  the  student  is  to  present  himself  for  the  advanced  degree,  and  before 
he  may  take  the  required  examination.  Three  complete  copies  are  required.  One 
of  the  copies  is  to  be  retained  as  an  official  copy  by  the  director,  one  is  to  be  depos- 
ited in  the  college  library,  and  the  third  is  to  be  retained  by  the  department  in 
which  the  thesis  was  prepared.  The  candidate  for  the  doctor's  degree  must  be 
prepared  to  defend  at  the  oral  examination  the  views  presented  in  his  thesis. 

FINAL  EXAMINATIONS. 

For  the  degree  of  doctor  of  philosophy  or  doctor  of  agriculture,  final  examina- 
tions on  the  minors  taken  are  given  upon  the  completion  of  the  subjects.  In  the 
major  subject,  a  written  examination,  if  successfully  passed,  is  followed  by  an  oral 
examination  in  the  presence  of  the  graduate  staff. 

For  the  degree  of  master  of  science,  master  of  agriculture  or  master  of  landscape 
architecture,  a  final  examination  upon  the  minor  taken  is  given  upon  the  comple- 
tion of  each  course,  and  in  the  major  a  final  examination,  which  may  be  either 
written  or  oral,  or  both,  is  given  over  all  the  work  by  the  department  concerned. 

DEGREES  CONFERRED. 

The  degrees  of  doctor  of  philosophy  and  doctor  of  agriculture  are  conferred 
upon  graduate  students  who  have  met  the  following  requirements :  — 

1.  The  devotion  of  at  least  three  years ^  to  the  prosecution  of  three  subjects  of 
study  and  research  in  residence  at  the  college. 

2.  The  earning  of  not  less  than  one  hundred  credits  in  the  chief  or  major  sub- 
ject, and  of  not  less  than  twenty-five  credits  in  each  of  two  minor  subjects. 

3.  The  preparation  of  a  thesis,  in  the  major  subject,  constituting  an  actual  con- 
tribution to  knowledge  and  accompanied  by  drawings  if  necessary.  For  the  degree 
of  doctor  of  agriculture  the  thesis  may  be  modified  to  meet  professional  require- 
ments. 

4.  The  passing  of  final  examinations,  in  both  the  major  and  minor  subjects,  to 
the  satisfaction  of  the  instructors  in  charge. 

1  All  time  statements  refer  to  minimum,  time. 
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5.  A  public  oral  examination. 

6.  The  pajTQent  of  all  fees  and  college  expenses  required. 

The  degrees  of  master  of  science,  master  of  agriculture  and  master  of  landscape 
architecture  are  conferred  upon  graduate  students  who  have  met  the  following 
requirements :  — 

1.  The  devotion  of  at  least  one  year  and  a  half  to  the  prosecution  of  study  in 
two  subjects  of  study  and  research,  not  less  than  one  full  college  year  of  which 
must  be  in  residence.  In  the  case  of  a  master  of  landscape  architecture  the  student! 
must  follow  the  prescribed  course  of  study. 

2.  The  earning  of  not  less  than  fifty  credits  in  the  chief  or  major  subject,  and  of 
not  less  than  twenty-five  credits  in  the  minor  subject.  Students  pursuing  the 
course  in  landscape  architecture  will  devote  all  of  their  time  to  the  estabhshed 
course,  and  meet  the  conditions  of  one  year  of  experience  outside  the  college. 

3.  The  preparation  of  a  thesis  in  the  major  subject,  constituting  an  actual  con- 
tribution to  knowledge,  and  accompanied  by  drawings  if  necessary. 

4.  The  passing  of  final  examinations,  in  both  major  and  minor  subjects,  to  the 
satisfaction  of  the  professors  in  charge. 

5.  The  payment  of  all  fees  and  college  expenses  required. 

The  fee  for  the  degree  of  master  of  science,  master  of  agriculture,  or  master  of 
landscape  architecture  is  $10,  and  for  the  degree  of  doctor  of  philosophy  or  doctor 
of  agriculture,  $25. 

COURSES  OFFERED. 
Courses  available  as  major  subjects  for  the  degree  of  doctor  of  philosophy:  — 

Agricultural  Economics.  Horticulture. 

Agronomy.  Microbiology. 

Botany.  Pomology. 

Chemistry.  Rural  Sociology. 
Entomology. 

Courses  available  as  major  subjects  for  the  degree  of  master  of  science:  —  ; 

Agricultural  Economics.  Horticulture. 

Agricultural  Education.  Mathematics  and  Physics. 

Agriculture.  Microbiology. 

Agronomy .  Pomology .  _ 

Animal  Husbandry.  Poultry  Science. 

Botany.  Rural  Sociology. 

Chemistry.  '  Veterinary  Science. 

Entomology. 

Courses  available  as  major  subjects  for  the  degree  of  master  of  agriculture:  — 
Agronomy.  Animal  Husbandry.  Poultry  Science. 

The  course  in  Landscape  Architecture  leads  to  the  degree  of  master  of  landscape 
architecture. 

Courses  available  as  minor  subjects:  — 

Agricultural  Economics.  Horticulture. 

Agricultural  Education.  Landscape  Architecture. 

Agriculture.  Mathematics  and  Physics. 

Agronomy.  Microbiology. 

Animal  Husbandry.  Pomology. 

Animal  Pathology.  Poultry  Science. 

Botany.  Rural  Sociology. 

Chemistry.  Zoology. 
Entomology. 
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GENERAL  OUTLINE  OF  COURSES  FOR  ADVANCED  DEGREES. 

Agricultural  Economics. 

Major  Requirements. 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  Candidates  must  have  had  the  following  courses  or 
their  equivalent:  Economics  and  Sociology  50,  Agricultural  Economics  26  and  50. 

Required  Work.  —  Candidates  must  take  the  following  courses:  Agricultural 
Economics  51,  52,  53  and  79.  These  courses,  specially  arranged  for  graduates,  may 
be  taken  as  Courses  120,  170,  155  and  ISO  for  graduate  credit.  In  addition,  can- 
didates must  take  Courses  110,  111,  130,  165  and  175  in  Agricultural  Economics; 
Rural  Sociology  27  and  50,  or  equivalent  courses;  and  Economics  and  Sociology 
51  and  52,  or  equivalent  courses. 

Each  candidate  will  be  required  to  have  a  working  knowledge  of  the  general 
field  of  economics,  the  history  of  agricultural  economics,  the  theory  of  agricultural 
economics,  the  problems  of  agricultural  production,  land  tenure,  land  problems, 
agricultural  commerce,  agricultural  co-operation,  agricultural  credit,  statistics  of 
agriculture,  and  prices,  markets  and  marketing. 

For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  The  same  as  for  the  degree  of  doctor  of  philosophy. 
Required  Work.  —  The  same  as  for  the  degree  of  doctor  of  philosophy,  except 
that  there  is  no  language  requirement. 

Graduate  Courses  Offered. 

110.  Theory  of  Agricultural  Economics.  —  Readings  in  French,  German 
and  English  on  economics  of  agriculture.    Alternate  years,  odd,  200  hours. 

Credits,  3. 
Professor  Cance. 

,111.  Current  Economic  Problems  and  Literature,  —  Department  seminar 
throughout  the  year.  Credit,  1  each  term, 

120,  Historical  and  Comparative  Agriculture.  —  General  survey.  May  be 
taken  in  connection  with  Course  51,     Spring  term,  yearly.  Credits,  3. 

Assistant  Professor  Sawtelle, 

121-122.  History  of  American  Agriculture.  —  Special  studies  in  the  his- 
tory of  agricultural  institutions,  practices  or  relations.     Fall  term,  even  years. 

Credits,  5. 
Assistant  Professor  Jefferson, 

130.  Problems  of  Agricultural  Production,  —  The  relation  of  the  farmer 
to  the  food  supply.  May  be  taken  in  connection  with  Course  77.  Fall  term, 
yearly.  Credits,  5, 

Professor  Cance, 

140,  Land  Tenure  and  the  Acquisition  of  Farm  Land,  —  Readings,  discus- 
sion, original  exercises.    Alternate  years,  even.  Credits,  3-5. 

Professor  Cance, 

145,  Farm  Labor,  —  Reading  and  investigation.  Credits,  3, 

Professor  Cance, 

150,  Agricultural  Commerce,  Industry  and  Trade.  —  A  study  of  trade 
movements  and  commercial  activities  relating  to  agricultural  products.  Fall  term, 
alternate  years,  odd.  Credits,  3-5, 

Assistant  Professor  Jefferson, 
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155.  The  Agricultural  Market.  —  A  study  of  the  forces,  methods  and  insti- 
tutions of  the  market  for  agricultural  products.     Spring  term,  yearly. 

Credits,  5. : 
Professor  Cance.      f 

156.  Specific  Problems  in  Marketing  Farm  Products.  —  Reports  and  dis- 
cussions.   Alternate  years,  odd.  Credits,  3.  t 

Professor  Cance. 

160.  Agricultural  Prices.  —  Winter  term,  yearly.  Credits,  3. 

Assistant  Professor  Sawtelle. 

161.  Agricultural  Prices.  —  Spring  term,  yearly.  Credits,  3. 

Assistant  Professor  Sawtelle. 

165.  Transportation  of  Agricultural  Products.  —  Elementary  discussion ; 
and  report.     Winter  term,  yearly.  Credits,  5. ' 

Professor  Cance.     I 

166.  Specific  Transportation  Problems.  —  Original  study,  reading  and  report ' 
on  certain  transportation  problems  related  to  agriculture.    Alternate  years,  odd. 

Credits,  3-5. 
Assistant  Professor  Sawtelle. 

170.  Co-oPERATioN  IN  AGRICULTURE.  —  Elementary  problems  and  discussion. 
May  be  taken  in  connection  with  Course  50.     Winter  term,  yearly.      Credits,  5. 

Professor  Cance. 

171-172.  Special  Problems  in  Co-operation  for  Economic  Purposes.  — 
Study,  original  investigation  and  discussion.     Every  third  year,  beginning  1922,  . 

Credits,  3-5. ;  ^ 
Professor  Cance,     | 

175.  Agricultural  Credit.  —  Readings  and  reports  in  addition  to  class  lec- 
tures on  agricultural  credit.  Taken  in  connection  with  Course  78,  Spring  term, 
yearly.  Credits,  3-5. 

Assistant  Professor  Sawtelle, 

180.  Elementary  Principles  op  Statistics.  —  Chiefly  related  to  agriculture.  > 
Lectures,  laboratory  studies  and  original  work.  Taken  in  connection  mth  Course  ' 
79.     Fall  term,  yearly.  •  Credits,  5. 

Assistant  Professor  Sawtelle. 

181.  Specific  Problems  in  Statistics  of  Agriculture.  —  Alternate  years,; 
even.  Credits,  3-5. « 

Assistant  Professor  Sawtelle.  ^  i 

185.  Rural  Law,  —  Corresponds  to  Course  78,    Spring  term,  yearly,  i 

Credits,  5.  r 
Mr,  S^LVRT. 

186.  Studies  in  Agricultural  Legislation,  Credits,  3-5. 

The  Department, 

190-195,  Investigation  of  Various  Problems  related  to  Agricultural 
Economics,  —  Credit  given  on  basis  of  time  spent  and  reports  submitted. 

200.  Thesis.  —  Research  work  in  agricultural  economics  will  be  developed  by  ■ 
four  principal  methods,  namely,  historical,  statistical,  accounting  and  general  [ 
field  investigation.     In  all  instances  mastery  of  research  methods  includes  facility 
in  investigation,  tabulation  and  interpretation  of  results. 
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Agricultural  Education. 

Major  Requirements. 

For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  A  minimum  of  25  undergraduate  credits  distributed 
mong  the  folloAving  lines  of  study:  philosophy,  psychology,  history  of  education, 
rinciples  and  methods  of  teaching,  school  organization  and  administration, 
uccessful  teaching  experience  will  receive  consideration. 

Required  Work.  —  At  least  50  credits  must  be  earned  from  the  following  list 
f  courses  in  the  department  or  met  by  accepted  transferred  credits. 

Graduate  Courses  Offered. 

00.  History  op  Education.  Credits,  1-10. 

04.  Vocational  Education.  Credits,  1-10. 

05.  Curriculum  Study.  Credits,  1-20, 

10.  Rural  Education.  Credits,  1-15. 

15.  Vocational  Teacher  Training.  Credits,  1-10. 

20.  Theory  and  Use  of  Mental  Tests.  Credits,  1-20. 

25.  Secondary  Education.  Credits,  1-15. 

30.  Advanced  Educational  Psychology.  Credits,  1-20. 

35.  Educational  Philosophy.  Credits,  1-20. 

to.  General  Educational  Research.  Credits,  1-20. 

15.  Teaching  Method  and  Practice.  Credits,  1-10. 

)0.  Thesis.  Credits,  15-35. 

Minor  Requirements. 

i  Minor  work  is  offered  in  the  department  for  the  degrees  of  doctor  of  philosophy 
id  master  of  science.  Candidates  must  have  had  the  equivalent  of  15  under- 
aduate  credits  in  education. 

Agronomy. 

Major  Requirements.   * 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  Candidates  must  have  had  undergraduate  courses  25 

id  27  as  described  in  this  catalogue,  and  should  have  had  thorough  training  in 

e  elements  of  the  natural  sciences. 

Required  Work.  —  Studies  will  be  assigned  from  the  courses  listed  below. 
'lesis  problems  may  be  chosen  in  the  subject  matter  of  soils,  fertilizers  or  field 
<jops. 

For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  As  above. 

Required  Work.  —  Assigned  work  will  be  selected  from  the  courses  listed 

How. 

j  For  the  Degree  of  Master  of  Agriculture. 

Prerequisite  Work.  —  The  same  as  for  the  degree  of  master  of  science  in  so 
f'  as  it  is  essential  to  establish  the  professional  approach  to  agronomy,  but  in 
aiition  the  candidate  must  be  familiar  with  agronomical  practices. 

Required  Work.  —  As  above. 
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Graduate  Courses  Offered. 

110.  Studies  in  the  Culture  of  Field  Crops.  Credits,  5-2| 

115.  The  Fertilization  of  Field  Crops.  Credits,  5-2| 

120.  Studies  in  Harvesting  and  Storage.  Credits,  5-2 

125.  The  Improvement  of  Field  Crops.  /  Credits,  5-2| 

130.  Technology  of  Field  Crops.  Credits,  5-2| 

140.  Soil  Classification.  '  Credits,  5-2 

145.  Studies  in  Soil  Physics.  Credits,  5-2 

150.  Moisture  Relationships  in  Soils.  Credits,  5-2 

155.  Studies  in  Soil  Management.  Credits,  5-2 

160.  Soil  Technology.  Credits,  5-2i 

170.  Studies  in  Soil  Fertility.  Credits,  5-2 

180.  Fertilizer  Technology.  Credits,  5-^ 

190.  Studies  in  Literature.  Credits,  5-1 

200.  Thesis.  Credits,  15-c' 

Minor  Requirements. 

Prerequisites  are  as  stated  for  major  work.  In  addition  studies  suited  to  t 
needs  -of  the  candidate  will  be  selected  from  the  above  courses. 

Animal  Husbandry. 

Major  Requirements. 
For  the  Degree  of  Master  of  Science  or  Master  of  Agriculture. 

Prerequisite  Work.  —  Candidate  must  have  had  the  foUowdng  courses, 
their  equivalents,  before  he  can  enter  graduate  work  in  this  department:  Aniir 
Husbandry  25,  26,  50,  51,  52,  53,  75  and  78.     He  should  also  be  able  to  show  e^ 
dence  of  experience  in  practical  animal  husbandry. 

Required  Work.  —  At  least  50  credits  must  be  earned  from  the  following  L 
of  courses  offered  by  the  department. 

Graduate  Courses  Offered. 

100.  Advanced  Breed  History.  '  Credits,  ] 

110.  Nutrition  of  Farm  Animals.  Credits,  ] 

120.  Reproduction  of  Farm  Animals.  Credits,  ] 

200.  Thesis.  Credits,  i 

Minor  Requirements. 

Minor  work  in  animal  husbandry  may  include  undergraduate  Courses  50,  ■" 
53,  81  or  82,  and  such  other  work  in  reading  and  compilation  of  material  as  t 
instructor  may  outline.  Written  examinations  will  be  conducted  at  the  compl 
tion  of  each  term's  work. 

Animal  Pathology. 

Minor  Requirements. 

Minor  work  in  animal  pathology  for  the  degrees  of  doctor  of  philosophy  ai 
master  of  science  consists  of  an  especially  planned  course  for  graduate  studen 
This  is  not  an  undergraduate  course,  but  is  arranged  to  meet  the  needs  of  gradun 
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students  who  have  not  pursued  a  course  in  general  pathology.  It  will  continue 
throughout  the  year  and  include  reviews  in  gross  and  microscopic  anatomy,  physio- 
logical, bacteriological,  serological,  biochemical  and  morbid  anatomical  phases  of 
pathology.    Written  examinations  will  be  given  at  the  end  of  each  term. 

100.  General  Pathology.  —  As  described  above,  fall  term.  Credits,  5. 

120.  General  Pathology.  —  Continuation  of  100,  winter  term.  Credits,  5. 

140.  General  Pathology.  —  Continuation  of  120,  spring  term.  Credits,  5. 

160.  Biochemical  Phases  of  Pathology.  —  Second  year,  fall  term. 

Credits,  5. 

180.  Pathological  Histology.  —  Second  year,  winter  term.  Credits,  5. 

Professor  Gage. 

Botany. 

Major  Requirements. 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  The  equivalent  of  certain  undergraduate  courses,  deter- 
mined by  the  department  in  the  case  of  each  student,  is  prerequisite. 

Required  Work.  —  Candidates  will  be  required  to  take  Courses  100  through 
107  and  180,  190  and  200.  Courses  150  through  155  may  be  taken  for  graduate 
credit  in  certain  cases.  The  maximum  number  of  major  credits  which  may  be 
earned  in  this  way  is  thirty-two. 

For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  The  requirements  are  the  same  as  for  the  degree  of 
•doctor  of  philosophy. 

Required  Work.  —  Candidates  will  take  Courses  100  and  101  and  all  courses 
from  102  through  107  which  are  given  during  their  term  of  residence,  also  180,  190 
and  200.  In  certain  cases  Courses  150  through  155  may  be  taken,  but  not  more 
than  20  credits  may  be  earned  in  this  way. 

Graduate  Courses  Offered. 

Courses  100  through  106  are  lecture  courses.  They  are  given  in  rotation,  except 
Courses  100  and  101,  which  come  every  year. 

100.  Plant  Physiology.  —  The  lectures  will  consider,  under  the  nutrition  of 
the  plant:  its  chemical  structure,  absorption  of  various  nutrient  substances  and 
their  changes  in  the  plant,  assimilation  and  dissimilation  of  carbon  and  nitrogen 
by  autotrophic  and  heterotrophic  plants;  under  changes  in  the  form  of  plants: 
growth  and  form  under  constant  external  factors,  the  influence  of  variable  external 
and  inner  factors  on  growth,  form  and  development;  and  under  plant  movements: 
the  various  tropisms,  nutations,  etc.  Supplemental  demonstrations,  laboratory 
work  and  readings  in  the  standard  texts  and  journals.  One  lecture  a  week  for  36 
weeks.  Credits,  3. 

101.  Plant  Pathology.  —  A  general  consideration  of  the  history,  nature  and 
causes  of  plant  disease;  parasitism,  predisposition,  immunity,  degeneration,  natural 
and  artificial  infection,  dissemination,  epidemics,  biologic  strains,  monstrosities 
and  malformations,  proliferation,  prevention  and  control,  economics  of  plant  dis- 
eases.   One  lecture  a  week  for  36  weeks.  Credits,  3. 

102.  Plant  Inheritance.  —  This  course  is  planned  to  give  the  student  a  com- 
prehensive understanding  of  the  principles  and  facts  of  plant  inheritance.  A  study 
is  made  of  plant  variations,  Mendel's  law  of  heredity,  the  physical  basis  of  heredity 
as  estabhshed  by  chromosome  behavior,  pure  lines,  mutations,  species  and  graft 

yhybrids,  etc.    One  lecture  a  week  for  12  weeks.  Credit,  1. 
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103.  Biologic  Relations.  —  Consideration  of  certain  phases  of  the  morpho- 
logical and  physiological  adaptations  of  plants  with  regard  to  insect  ^dsit;  the 
role  of  thorns,  hairs,  tendrils,  glands,  etc.  Various  experiments  are  made  to  test 
out  experimentally  some  of  the  existing  theories  concerning  biologic  adaptations. 
One  lectiire  a  week  for  12  weeks.  Credit,  1. 

104.  The  Ecology  of  Plants.  —  Tliis  course  deals  with  the  water,  light  and 
temperature  relations  of  plants,  and  the  various  adaptations  in  response  to  these 
factors;  the  various  types  of  plant  formation;  the  migration  of  plants;  the  com- 
petition of  plants;  invasion  and  successions  of  plants  under  varied  conditions; 
and  the  various  types  of  alternations  and  zonations.  One  lecture  a  week  for  12 
weeks.  Credit,  1. 

105.  Physiological  Plant  Pathology.  —  This  course  considers  those  plant 
diseases  not  due  to  bacterial  or  fungous  parasites,  but  resulting  from  unfavorable 
physical  or  chemical  conditions  of  the  soil;  from  harmful  atmospheric  influences, 
such  as  too  dry  air,  too  much  moisture,  hail,  wind,  lightning,  frost;  from  injurious 
gases  and  liquids;  from  lack  of  or  too  much  light ;  from  wounds.  A  knowledge  of  , 
the  normal  physiology  of  the  plant  is  required.  Demonstrations  and  laboratory  * 
work  will  be  given,  together  with  assigned  readings.  One  lecture  a  week  for  12 
weeks.  Credit,  1. 

106.  History  of  Botany.  —  An  historical  survey  of  the  science;  lives  of  noted 
botanists;  history  of  certain  culture  plants,  such  as  wheat,  corn,  coffee,  potato, 
rice,  and  their  influence  on  civihzation;  reading.  One  lecture  a  week  for  24 
weeks.  Credits,  2. 

107.  Methods  in  Drawing  and  Photographing  for  Thesis  and  Publica- 
tion. —  Twelve  weeks.  Credits,  1-3. 

108.  The  Comparative  Anatomy  of  Green  Plants.  —  See  undergraduate 
Courses  61-63. 

150.  Systematic  Mycology.  —  See  undergraduate  Courses  52-54. 

151.  Systematic  Botany  of  the  Higher  Plants.  —  See  undergraduate  Courses 
58  and  59. 

152.  Plant  Histology.  —  See  undergraduate  Courses  55  and  56. 

153.  Cytology  and  Embryology.  —  See  undergraduate  Courses  82  and  83.     i 

154.  Plant  Pathology.  —  See  undergraduate  Courses  75-77. 

155.  Plant  Physiology.  —  See  undergraduate  Courses  78-80. 

180.  Seminar.  —  A  weekly  seminar  for  members  of  the  department  staff,  grad- 
uate students  and  major  senior  students  is  held,  at  which  important  botanical 
papers  are  discussed.     Attendance  and  participation  are  required.  Credits,  3. 

190.  Collateral  Reading.  —  Extensive  reading  of  botanical  literature  in 
English,  German  and  French,  designed  to  give  the  student  a  broad  knowledge  of 
the  science,  is  required  of  all  major  students.  Final  examinations  are  based  in 
part  upon  this  reading  course.  Credits,  5-10. 

200.  Thesis.  —  Each  major  student  is  required  to  select  a  problem  in  plant 
pathology  or  physiology  (in  other  branches  at  the  discretion  of  the  department) 
for  original  investigation,  and  the  thesis  must  embody  a  distinct  contribution  to 
knowledge.  An  effort  will  be  made  to  assign  problems  having  some  bearing  on 
scientific  and  economic  agriculture.  The  thesis  work  counts  for  not  more  than  50 
per  cent  of  the  total  number  of  major  credits  required  for  either  degree. 
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Minor  Requirements. 

For  a  minor  a  student  may  take  such  of  the  work  offered  by  the  department  as 
seems  best  suited  to  his  major  course.  Courses  150  and  155  are  primarily  under- 
graduate work  which  may  be  taken  for  minor  credit  toward  advanced  degrees. 
In  most  cases  no  problem  will  be  assigned. 

Professors  Osmun,  Clark,  Torrey,  Davis  and  Doran. 

Chemistry. 

Major  Requirements. 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  The  candidate  must  have  taken  undergraduate  Courses 
1  to  87,  or  their  equivalent. 

Required  Work.  —  The  candidate  will  be  required  to  take  all  the  graduate 
courses  hsted  below.  He  may  also  be  required  to  spend  at  least  two  terms  or  one 
semester  at  some  other  recognized  institution,  pursuing  graduate  study  in  chem- 
istry. For  the  final  examinations,  questions  will  be  selected  from  the  entire  field 
of  chemistry,  with  special  emphasis  upon  the  Unes  of  work  covered  by  the  research. 

For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  The  same  as  that  required  for  the  degree  of  doctor  of 
philosophy. 

Required  Work.  ■ —  The  candidate  will  be  required  to  take  Courses  101  and 
108  through  114.  In  addition  he  will  pursue  the  requirements  of  one  of  the  follow- 
ing thesis  subjects:  — 

Organic  and  Biochemistry.  —  Course  200  and  either  105  or  106,  and  3  credits  for 
one  term  selected  from  Courses  103  (b)  or  (/),  and  104. 

Analytical  and  Industrial  Agricultural  Chemistry.  —  Courses  200,  103  (3  credits), 
and  3  credits  for  one  term  selected  from  Courses  102  and  104  through  107. 

Physical  Chemistry.  —  Courses  200,  104,  and  3  credits  for  one  term  selected  from 
Courses  102,  103  and  105  through  107. 

I  Agricultural  Chemistry.  —  Courses  200,  103  (3  credits),  and  3  credits  for  one 
'term  selected  from  Courses  102  and  104  through  107. 

The  candidate  must  pass  a  final  written  and  oral  examination  before  the  depart- 
ment upon  undergraduate  Courses  1  through  80,  as  well  as  upon  all  graduate  work 
taken  in  chemistry. 
I  Graduate  Courses  Offered. 

I  101.  Inorganic  Preparations.  —  Laboratory.  The  preparation  of  chemical 
products  from  raw  materials.  The  manufacture  and  testing  of  pure  chemicals. 
The  laboratory  work  is  essentially  synthetic  in  nature,  and  is  designed  to  aid  in 
!  acquiring  a  more  adequate  knowledge  of  inorganic  chemistry  than  is  to  be  obtained 
'by  chemical  analysis  alone.  Ten  to  fifteen  of  the  preparations  given  in  Biltz's 
[''Laboratory  Methods  of  Inorganic  Preparations"  will  be  made  by  each  student. 
i!^ny  term.  Credits,  3. 

I  Assistant  Professor  Serex. 

I  102.  Advanced  Inorganic  Preparations.  —  Laboratory.  Continuation  of 
jOourse  101.    Any  term.  Credits,  3. 

Assistant  Professor  Serex. 

,  103.  Advanced  Analytical  Chemistry.  —  Laboratory.  This  course  may  be 
i-aken  in  part  as  follows:  (a)  electrolytic  analysis,  3  credits;  (6)  ultimate  analysis, 
]i  credits;  (c)  special  analytical  work  to  meet  the  needs  of  the  individual  student, 
.5  credits.  In  addition,  parts  of  undergraduate  Courses  62,  76  and  77  may  be 
;aken,  as  follows:  (d)  fertilizers,  3  credits;  (e)  insecticides,  3  credits;  (/)  milk  and 
)utter,  3  credits,  (a),  (b),  (c)  may  be  taken  any  time;  (d),  (e),  (/)  must  be  taken 
it  the  time  the  undergraduate  course  is  given. 

Professor  Peters. 
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104.  Advanceb  Physical  Chemisthy.  —  Laboratory.  Measurement  of  the 
electrical  conductivitj''  of  solutions;  degree  of  ionization;  ionization  constants; : 
per  cent  hydrolysis  of  aniline  hydrochloride  from  conductivity  measurements; 
solubility  product  by  the  conductivity  method;  velocity  of  saponification  by  con- 
ductivity; neutralization  point  by  conducti"\aty;  vapor  pressure  determinations; 
critical  temperature  of  carbon  dioxide  or  sulphur  dioxide;  transport  numbers; 
preparation  and  properties  of  colloidal  solutions;  transition  points  by  dilatometric 
method;  heat  of  solution  of  ammonium  chloride  and  potassium  nitrate;  adsorp*- 
tion  of  iodine  by  charcoal;  determination  of  hydrogen  ion  concentration.  To  each  | 
student  separate  work  will  be  assigned.    Any  term.  Credits,  3.  f 

Assistant  Professor  Serex. 

105.  Advanced  Organic  Chemistry.  —  Laboratory.  The  preparation  of 
compounds  not  included  in  Courses  51  and  52,  such  as  the  Kolbe  sjmthesis  of 
salicylic  acid;  benzophenone  and  Beckmann's  rearrangement;  rosaniline,  mala- 
chite green,  Congo  red,  indigo  and  other  dyes;  synthesis  of  fructose;  Grignard 
reaction.  Barnett,  Cain  &  Thorpe,  Gattermann,  Noyes,  Fischer  and  other  labora- 
tory guides  are  used.  To  each  student  separate  work  wiU  be  assigned.  Any' 
term.  Credits,  3.' 

Professor  Chamberlain. 

106.  Advanced  Physiological  and  Food  Chemistry.  —  Laboratory.  Ad 
intensive  study  of  some  of  the  more  important  physiological  processes,  physiologica] 
compounds  or  food  ingredients.  Studies  of  milk,  blood,  urine  or  other  physiological : 
factors  under  various  metabolic  and  pathologic  conditions.  To  each  studeni ' 
separate  work  will  be  assigned.     Any  term. 

Prerequisite,  Chemistry  80.  Credits,  3  , 

Dr.  Butler,    i 

108.  Theoretical  Chemistry.  —  Lectures.  The  following  topics  are  consid- 
ered: the  compressibility  of  the  atoms;  the  structure  of  atoms;  the  electron  con 
ception  of  valence.    Third  term.    Alternates  \vith  Course  109.  Credit,  1 

Professor  Peters. 

109.  Analytical  Chemistry.  —  Lectures.  A  general  survey  of  methods  anc 
technique  covering  processes  commonly  carried  out  in  the  laboratory.  Gooch'; 
"Quantitative  Analysis"  is  used  as  a  text.  Third  term.  Alternates  "with  Cours( 
108.  Credit,  1 

Professor  Peters. 

110.  Organic  Chemistry.  —  Lectures.  Some  of  the  following  topics  will  b( 
considered  both  theoretically  and  industrially:  alkaloids,  synthetic  dyes,  essen 
tial  oils,  terpenes,  rubber,  etc.;  the  study  of  methods  for  carrying  out  genera 
reactions;  isomerism,  tautomerism,  condensation,  etc.  References:  Cain  & 
Thorpe,  Cohen,  chemical  monographs,  Lassar-Cohn,  Heinrichs,  Molinari.  Firs 
term.  Credit,  1 

Professor  Chamberlain. 

111.  Advanced  Physiological  and  Food  Chemistry.  —  Lectures.  A  stud} 
of  the  recent  advances  in  this  field.  An  intimate  treatment  of  the  more  importau 
physiological  factors  and  their  relations  to  health,  nutrition  and  growth.  Seconc 
term. 

Prerequisite,  Chemistry  80.  Credit,  1 

Dr.  Butler. 

112.  Theoretical  and  Physical  Chemistry.  —  Lectures.  The  relation  be 
tween  the  constitution  and  properties  of  compounds;  mutarotation ;  steric  hin 
drances;  stereoisomerism  of  other  elements  than  carbon;  molecular  association 
similarity  between  the  compounds  of  silicon  and  carbon.  Third  term.  Alternate 
with  Course  113.  ^  Credit,  1 

Assistant  Professor  Serex. 
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113.  Theoretical  and  Physical  Chemistry.  —  Lectures.  Radioactivity;  the 
application  of  physical  chemistry  to  industrial  chemistry.  Third  term.  Alternates 
with  Course  112.  Credit,  1. 

Assistant  Professor  Serex. 

114.  Seminar.  —  Conferences,  reports  or  lectures.    Three  terms,  twice  a  month. 

Credit,  f . 
Professor  Lindsey. 

200.  Thesis.  —  Research,  and,  in  the  case  of  a  degree,  the  preparation  of  an 
acceptable  thesis  in  agricultural,  analytical,  organic  or  physical  chemistry,  under 
the  direction  of  the  professor  in  charge  of  the  work,  provided  that  a  candidate  for 
the  degree  of  doctor  of  philosophy  shall  have  had  the  equivalent  of  Courses  51,  52, 
|65  and  86.     Credit  determined  by  work  done. 

Minor  Requirements. 

Work  may  be  selected  from  any  of  the  undergraduate  Courses  27  and  51  to  80, 
or  any  of  the  graduate  courses  for  which  the  student  is  prepared.  In  addition,  the 
candidate  may  be  required  to  pass  a  final  Avritten  and  oral  examination  before  the 
department  upon  his  entire  minor  work. 

Entomology. 

Major  Requirements. 

For  the  Degree  of  Doctor  of  Philosophy. 

i  Prerequisite  Work.  —  Students  must  have  had  all  the  undergraduate  courses 
given  at  this  college  or  their  equivalent.  Opportunities  to  make  up  any  deficiencies 
will  be  available  while  the  graduate  work  is  being  carried  on. 
,  Required  Work.  —  The  graduate  courses  consist  of  lectures  on  all,  and  labora- 
tory work  on  a  part,  of  the  subjects  given  below,  together  with  advanced  readings, 
j seminar  work  and  original  research. 

I  For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  The  same  as  for  the  degree  of  doctor  of  philosophy. 
i    Required  Work.  —  A  major  course  for  the  master  of  science  degree  will  be 
labout  half  of  the  courses  listed  below. 

Graduate  Courses  Offered. 

100.  Morphology.  —  1.  Embryonic  development  of  insects  and  polyembryony. 

2.  Metamorphosis  and  its  interpretations. 

3.  Advanced  external  and  internal  anatomy. 

4.  Insect  histology  and  physiology. 

5.  Ancestry  and  development  of  insects,  including  fossil  insects. 

6.  Hermaphrodites  in  insects. 

7.  Hybrids. 

8.  Parthenogenesis,  pedogenesis  and  heterogeny. 

9.  Chemistry  and  physics  of  insect  colors. 

10.  Color  patterns,  their  significance  and  value. 

11.  Luminosity. 

12.  Deformities. 

13.  Variation  in  insects. 

120.  Ecology.  —  1.  Dimorphism  and  polymorphism. 

2.  Mimicry,  including  concealment,  protective  devices  and  warning  coloration. 

3.  Architecture  of  insect  structures. 

4.  Relation  of  insects  to  plant  fertilization  and  its  importance. 

5.  Insect  products  of  value  to  man. 

■  _  6.  Geographical  distribution  and  methods  of  distribution  of  insects,  with  a  con- 
isideration  of  life  zones,  barriers,  etc. 
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7.  Insect  migrations. 

8.  Insect  beha\ior  and  experimental  entomoIogJ^ 

9.  Enemies  of  insects. 

140.  Economic  Entomology.  —  1.  Control  methods. 

2.  Insect  photography  and  methods  of  preparing  illustrations. 

3.  Field  work  and  life  historj^  investigations  \\dth  methods  for  keeping  recoi 

4.  Legislation  about  insects. 

5.  Studies  of  insecticides  and  their  application. 

160.  Systematic   Entomology.  —  1.  History  of  entomologj^  and  of   classi 
cations. 

2.  Lives  and  works  of  prominent  entomologists. 

3.  Abundance  of  insects. 

4.  Important  collections,  public  and  private;  their  location  and  their  value. 

5.  Types  of  insects;  their  significance,  importance  and  location. 

6.  Rules  of  nomenclature  and  how  they  are  used. 

•  7.  Methods  for  collecting,  preparing,  preserving  and  shipping  insects. 

180.  Seminar.  —  Readings  and  reports  on  the  current  literature  of  entomology 
monthly  meetings. 

190.  Collateral  Readings.  —  The  best  articles  on  the  various  topics  in  en 
tomology  are  assigned  for  collateral  readings,  and  are  included  in  the  final  exam 
inations. 

200.  Thesis.  —  Original  research  on  one  or  several  topics  in  morphologj'-,  ecology 
economic  and  systematic  entomology.     This  is  expected  to  require  from  one-hal  _ 
to  three-quarters  of  the  total  working  time  of  the  student. 

Minor  Requirements. 

Minor  courses  will  cover  such  parts  of  the  work  outlined  above  as  -will  be  mos* 
likely  to  prove  useful  in  connection  with  the  majors  taken  by  the  students,  or  ii 
their  future  work.  It  is  not  required  that  such  men  shall  have  had  all  the  under* 
graduate  work  in  entomology  given  at  this  college,  their  credit  for  a  minor  begin} 
ning  where  their  own  undergraduate  training  in  the  subject  ended. 

Horticulture. 

Graduate  work  is  offered  in  various  lines  of  horticulture.  For  the  most  par 
this  is  divided  into  the  different  departments  which  constitute  the  college  Divisioii 
of  Horticulture,  as  follows:  pomology,  floriculture,  landscape  gardening,  forestrj 
and  market  gardening.  For  work  in  these  lines  application  should  be  made  direci 
to  the  heads  of  the  several  departments. 

Besides  this  work,  however,  opportunity  is  offered  for  graduate  study  in  genera.* 
horticulture,  including  topics  from  the  several  organized  departments  mentioned' 
and  also  questions  relating  to  plant  breeding,  general  evolution,  propagation 
manufacture  of  horticultural  products,  etc.     This  general  work  is  under  the  direc- 
tion of  Professor  Waugh,  head  of  the  Division  of  Horticulture. 

Landscape  Architecture. 

Major  Requirements. 

For  tJie  Degree  of  Master  of  Landscape  Architecture. 

Prerequisite  Work.  —  The  undergraduate  courses  in  the  college  kno^\Ti  at 
Landscape  Gardening  50,  51  and  52,  Drawing  25,  26  and  27,  Horticulture  50  and 
51,  and  Mathematics  26  and  27  will  be  considered  prerequisite  to  graduate  workj 
and  any  student  who  has  not  passed  these  courses,  or  their  equivalent,  will  hi 
required  to  make  up  such  work  without  graduate  credit. 
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Required  Work.  —  Each  student  before  he  may  receive  the  master's  deforce 
with  a  major  in  this  department  must  convince  his  instructors  that  he  has  a  genuine 
aptitude  for  some  branch  of  landscape  gardening,  either  in  design,  construction  or 
management. 

The  minimum  period  of  graduate  study  will  be  one  and  one-half  years.  At  least 
•one  year  of  this  time  must  be  spent  in  residence  at  the  college.  One  year  must  also 
be  spent  in  practice  outside  the  college.  The  work  done  outside  the  college  may 
be  prescribed  by  the  department,  and  must  be  fully  reported  to  the  department  in 
writing.  It  is  essential,  further,  that  the  candidate  secure  the  written  approval 
•of  his  employers  outside  the  college.  The  department  may,  at  its  discretion, 
require  a  longer  period  of  study  at  the  college  or  a  longer  apprenticeship  outside 
the  college. 

Every  student  before  receiving  his  master's  degree  in  landscape  architecture 
must  have  given  some  thorough  and  fruitful  studj^  to  each  of  the  follo\ving  five 
departments.  As  far  as  possible  these  studies  must  be  of  a  practical  nature,  i.e., 
they  must  be  made  upon  actual  projects  in  progress  of  development. 

1.  Theory.  ■ —  The  principles  of  esthetics  as  applied  to  landscape  architecture. 

2.  Design.  —  The  principles  of  pure  design  and  their  application  in  landscape 
.and  garden  planning. 

3.  Construction.  —  The  practical  methods  of  carrying  out  landscape  plans,  lay- 
ing out,  equipment,  organization  of  working  force,  time  and  cost  keeping,  etc. 

4.  Maintenance.  —  Methods,  organization,  cost. 

5.  Practice.  —  Office  work,  drafting,  estimating,  reporting,  charges,  accounting. 
While  great  freedom  is  allowed  to  graduate  students  in  their  plans  of  work,  a 

certain  portion  of  time  will  always  be  given  to  systematic  courses  of  instruction. 
Courses  known  as  Landscape  Gardening  175,  176,  177,  178,  179,  180,  181  and  182 
are  required,  and  may  or  may  not  be  accepted  for  graduate  credit,  at  the  discretion 
of  the  department. 

Graduate  Courses  Offered. 

175.  Theory  of  Landscape  Art.  —  Same  as  Landscape  Gardening  75.  First 
term.  Credits,  3. 

Professor  Waugh. 

176.  Civic  Art.  —  Same  as  Landscape  Gardening  76.     Second  term. 

Credits,  4. 
Professor  Waugh. 

177.  Country  Planning.  —  Same  as  Landscape  Gardening  77.    Third  term. 

Credits,  4. 
Professor  Waugh. 

178.  Architecture.  —  Same  as  Landscape  Gardening  78.  Third  term.  Given 
in  alternate  years.  Credits,  3. 

Assistant  Professor  Harrison. 

179.  Construction.  —  Same  as  Landscape  Gardening  79.  Third  term.  Given 
in  alternate  years.  Credits,  3. 

Assistant  Professor  Harrison. 

180.  Theory  of  Design,  —  Same  as  Landscape  Gardening  80.    First  term. 

Credits,  4. 
Professor  Waugh. 

181.  Estate  Design.  —  Same  as  Landscape  Gardening  81.     Second  term. 

Credits,  4. 
Assistant  Professor  Harrison. 

182.  Park  Design.  —  Same  as  Landscape  Gardening  82.    Third  term. 

Credits,  4. 
Assistant  Professor  Harrison. 
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190.  Theory.  —  Special  studies.  Credits,  2-10. 

The  Department. 

191.  Design.  —  Individual  problems  by  arrangement.  Credits,  2-10. 

The  Department. 

192.  Construction.  —  Individual  problems  by  arrangement.      Credits,  2-10» 

The  Department. 

193.  Maintenance.  —  Special  studies,  experimental  work  of  assigned  problems. 

Credits,  2-10» 
The  Department. 

194.  Practice.  —  Professional  field  work  under  supervision.    By  arrangement. 

Credits,  2-10. 
The  Department. 

195.  Seminar.  Credits,  1-5. 

Professor  Waugh. 

200.  Thesis.  —  Each  student  before  receiving  the  master's  degree  with  a  major 
in  landscape  architecture  must  present  a  satisfactory  thesis  or  complete  project. 
A  thesis  will  consist  of  a  careful  original  study  of  some  problem  in  landscape  archi- 
tecture, presented  in  typewritten  form  with  any  necessary  illustrations,  such  as 
photographs,  diagrams,  drawings,  etc.  A  project  will  consist  of  a  completed  set  of 
studies  of  some  suitable  landscape-gardening  problem,  such  as  the  design  of  a 
park,  a  real  estate  subdivision,  an  extensive  playground.  Such  a  project  will  usu- 
ally consist  of  — 

(a)  Original  surveys,  including  topography. 

(b)  Block  plans,  showing  original  design. 

(c)  A  rendered  plan  or  plans  of  the  main  features. 

(d)  Detailed  working  drawings. 

(e)  Estimates  of  cost. 

(/)  Complete  report  and  letter  of  transmittal. 

Credits,  5-20. 

Minor  Requirements.  ji 

Any  student  electing  a  minor  in  landscape  architecture  will  be  directed  to  take 
such  courses  from  the  regular  catalogue  Ust  as  may  seem  most  suitable  to  him. 
Under  ordinary  circumstances  no  other  work  will  be  given  to  students  electing . 
minors.  In  special  cases,  however,  individual  problems  will  be  assigned  and  indi- 
vidual instruction  given.  These  exceptions  will  be  made  in  cases  where,  by  so 
doing,  it  is  possible  to  give  the  student  material  assistance  in  the  plan  of  his  major 
work.  ^,^^^^ 

Microbiology. 

Major  Requirements. 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  Candidate  must  have  had  Courses  50,  51,  52,  80,  81,j 
82  and  83,  or  their  equivalents,  before  he  can  enter  upon  graduate  work. 

Required  Work.  —  Studies  will  be  selected  from  the  courses  offered  below. 
It  will  be  the  purpose  of  the  department  to  distribute  such  studies  among  the 
courses  offered  in  a  manner  to  gain  the  greatest  efficiency  and  a  comprehensive 
knowledge  of  the  entire  field.  The  work  will  be  conducted  by  prescribed  readings, 
critical  written  reviews,  conferences,  lectures  and  laboratory  exercises. 

For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  The  same  as  for  the  degree  of  doctor  of  philosophy. 
Required  Work.  —  Courses  of  a  basic  and  applied  character  selected  from  the 
courses  offered  below  which  will  prepare  the  student  for  effective  effort. 
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Graduate  Courses  Offered. 

100.  History  of  Microbiology.  Credits,  5-10. 

110.  Cytological  and  Morphological  Studies  and  Corresponding  Tech- 
jjiQUE.  Credits,  5-10. 

120.  Studies  in  Technique  and  Methods.  Credits,  5-20. 

130.  Physiological  Studies.  Credits,  5-20. 

135.  Industrial  Fermentations.  Credits,  5-10. 

140.  Agricultural  Microbiology  —  General  Survey.  Credits,  5-20. 

141.  Microbial  Studies  in  Agriculture.  Credits,  5-10. 
150.  Soil  Microbiology.  Credits,  5-20. 
160.  Dairy  Microbiology.  Credits,  5-20. 
170.  Food  Microbiology.  Credits,  5-20. 

180.  Hygienic  Microbiology.  Credits,  5-20. 

181.  Special  Sanitary  or  Hygienic  Studies.  Credits,  5-10. 

190.  Lectures  and  Study  of  Literature.  Credit,  1  each  term. 

200.  Thesis.  —  Some  microbiological  problem  related  to  agriculture  or  food. 
Distributed  as  may  be  most  beneficial  for  research  work.  Time  and  credit  by- 
arrangement.  Credits,  15-50. 

Minor  Requirements. 

Minor  work  in  microbiology  may  consist  of  undergraduate  Courses  50,  51,  52, 
and  other  courses  designed  to  support  the  major  work,  from  among  the  courses 
offered  above.  The  candidate  will  also  be  required  to  pursue  graduate  Course  190, 
or  follow  a  course  of  reading  and  conferences  through  three  terms.  In  case  the 
candidate  has  had  some  of  these  courses,  he  will  be  required  to  take  more  advanced 
substitute  courses. 

Pomology. 

Major  Requirements. 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  Candidates  must  have  had  the  equivalent  of  the  courses 
required  for  graduation  from  this  college;  also  sufficient  practical  experience  to 
enable  them  to  understand  and  appreciate  the  problems  of  orchard  practice. 

Required  Work.  —  The  work  outlined  below  will  be  required  of  all  candidates. 

For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  The  same  as  for  the  degree  of  doctor  of  philosophy. 
Required  Work.  —  One-half  of  the  work  outlined  below,  selected  to  meet  the 
Qeeds  of  the  individual  student,  will  be  required. 

Graduate  Courses  Offered. 

101.  Experimental  Methods.  Credits,  15-20. 

A  critical  study  of  the  methods  of  research  that  have  been  used  or  may  be  help- 
ful in  pomological  work.  The  following  topics  will  be  considered  from  the  point 
of  view  of  the  investigator  in  pomology. 

1.  Statistical  methods. 

2.  Measures  of  growth  and  yield. 

3.  The  conduct  of  plot  experiments. 
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4.  Methods  of  soil  study  in  their  relation  to  pomological  research. 

5.  Chemical  methods  of  pomological  research. 

6.  Methods  of  physiology  appUcable  to  fruit  plants. 

7.  Microchemistry. 

102.  Pomological  Research.  _  Credits,  15-20.    j 
A  critical  survey  of  past  and  current  research  work  in  pomology.     Semi-weekly  j 

meetings  for  reports  and  discussions  will  be  held.     The  following  topics  will  be 
taken  up. 

1.  Orchard  soil  management. 

2.  Soil  fertility  and  fertilizers. 

3.  Physiology  of  pruning  tree  fruits  and  bush  and  vine  fruits. 

4.  Fruit  bud  differentiation. 

5.  Sterility  and  Fertility. 

6.  Genetics  of  fruit  plants. 

7.  Climatology  and  winter  injury. 

8.  Advanced  morphology. 

9.  Spraying  machinery  and  equipment. 
10.  Special  practices. 

103.  Advanced  Laboratory  Work.  Credits,  5-12. 

Each  student  will  be  required  to  become  familiar  with  the  research  work  of  the 
department  and  to  have  a  share  in  it.  So  far  as  this  has  value  as  graduate  work  he 
will  receive  credit. 

104.  History  of  Pomology.  Credits,  2-5. 
The  men,  institutions  and  other  influences  that  have  contributed  to  the  devel- 
opment of  the  science  and  art  of  pomology. 

105.  Horticultural  Taxonomy.  _         _     Credits,  2-3. 

A  study  of  the  history  and  development  of  plant  classification  with  special  refer- 
ence to  horticultural  plants.,  A  study  of  modern  classification  carries  with  it  an 
expression  of  opinion  as  to  the  evolution  of  cultivated  plants, 

106.  Advanced  Systematic  Pomology.  Credits,  6-10. 
The  principles  of  systematic  pomology  including  a  study  of  nut  and  subtropical 

fruits  not  usually  dealt  with  in  undergraduate  courses. 

200.  Thesis.  _    Credits,  40-50. 

Each  student  will  be  required  to  carry  out  an  original  investigation  of  an  assigned 
problem.  In  the  planning,  executing  and  interpreting  the  data  of  this  problem  he 
must  show  marked  ability.  The  results  are  embodied  in  a  thesis  to  be  passed  upon 
by  the  Department  and  the  Graduate  Staff. 

Minor  Requirements.  " 

Students  taking  a  minor  in  pomology  will  select  such  of  the  above  courses  as 
may  be  suited  to  their  needs.  Certain  advanced  undergraduate  courses  may  also 
be  taken  for  minor  credit. 

Poultry  Science. 

Major  Requirements. 
For  the  Degree  of  Master  of  Science  or  Master  of  Agriculture. 

Prerequisite  Work.  —  The  postgraduate  course  presupposes  all  undergrad- '.  ■■ 
uate  work  or  its  equivalent,  together  with  practical  experience.     Without  the  latter, ' ' 
students  will  be  unable  to  handle  Courses  140,  150  and  160.     At  the  discretion  off 
the  instructor  in  charge,  graduate  students  may  be  required  to  pursue  under-  I 
graduate  courses  in  other  departments  without  credit. 

Required  Work.  —  All  the  courses  listed  below.     Practical  poultry  work  may  I ' 
be  required,  but  no  credit  will  be  given  for  such  work. 
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Graduate  Courses  Offered. 

101.  Reading. — A  review  of  the  entire  field  of  poultry  literature,  covering 
books,  bulletins  and  special  articles,  is  made,  and  a  written  report  on  one  or  more 
subjects  required. 

110.  Seminar.  —  A  critical  review  and  a  criticism  of  the  more  important  experi- 
ments carried  on  at  various  stations  in  this  and  other  countries;  also  a  study  of 
poultry  conditions  in  foreign  countries,  methods  of  management,  etc.,  besides  a 
detailed  study  of  some  of  the  largest  poultry  projects  in  this  country. 

120.  Anatomy  (Gross  and  Histological),  Physiology  and  Surgery. —  This 
course  requires  a  careful  study  of  the  anatomy  and  physiology  of  the  fowl.  Special 
attention  is  given  to  a  study  of  those  structures  concerned  with  practical  poultry 
problems.     Instruction  in  surgical  technique,  adapted  to  fowls,  may  also  be  given. 

130.  Breeding.  —  The  student  will  carry  on  such  breeding  experiments  as 
time  and  facilities  permit.  He  may  also  do  work  in  connection  with  our  regular 
experimental  projects.  A  detailed  study  of  the  pertinent  literature  will  be  required. 
Animal  Husbandry  5,  or  its  equivalent,  is  a  prerequisite. 

140.  Feeding.  —  A  study  of  the  relation  of  various  foods  and  other  substances 
to  the  morphology  and  physiology  of  the  bird,  with  special  reference  to  such  sub- 
jects as  egg  production,  feather  form  and  structure,  condition  of  flesh,  bone,  etc. 

150.  Brooding.  —  Studies  will  be  made  upon  the  relation  between  viabihty 
and  rate  of  growth  and  the  following  topics:  type  of  brooder,  number  of  chicks 
in  brood,  ventilation,  humidity,  sanitation,  exercise  and  weather  conditions;  also 
a  comparison  of  natural  methods  with  artificial  methods  of  rearing  chicks. 

160.  Incubation  and  Embryology.  —  A  number  of  problems  of  a  practical, 
scientific  and  mechanical  nature  relating  to  incubation  are  considered.  The  work 
in  embryology  is  of  an  advanced  nature,  dealing  with  its  relation  to  morphogenesis 
ind  heredity,  and  presupposes  an  elementary  knowledge  of  the  embryology  of  the 
ihick. 

170.  Poultry  Diseases  and  Sanitation.  —  In  this  course  a  study  is  made  of 
i^arious  problems  in  poultry  sanitation,  with  particular  reference  to  methods  relat- 
ng  to  the  control  and  eradication  of  disease. 

200.  Thesis. 

Minor  Requirements. 

Courses  101  and  110  are  designed  particularly  for  minors. 


Rural  Sociology. 

Major  Requirements. 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  Candidates  must  present  satisfactory  evidence  of  hav- 
tig  completed  at  least  10  credit  hours  in  general  sociology  and  10  credit  hours  in 
;eneral  economics;  or  take  such  undergraduate  courses  as  the  department  may 
lesignate  to  satisfy  this  requirement. 

Required  Work.  —  Candidates  must  take  or  pass  by  satisfactory  examination 
courses  offered  by  the  department  for  undergraduates  bearing  the  numbers  26,  50, 
il,  52  and  75,  and  such  courses  in  agricultural  education  and  agricultural  eco- 
Lomics  as  may  be  required,  not  to  exceed  10  credit  hours  in  each  department. 
Candidates  will  be  required  to  select  from  the  courses  listed  below  as  graduate 
ourses  a  field  for  investigation  and  intensive  study.  Candidates  for  the  doctorate 
aust  take  all  courses  listed  as  graduate. 
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For  the  Degree  of  Master  of  Science. 

Peerequisite  Work.  —  The  same  as  for  the  degree  of  doctor  of  philosophy. 

Required  Work.  —  Not  less  than  50  credit  hours  will  be  required  from  the 
courses  listed  below.  The  department  will  make  such  selection  as  may  best  meet 
the  interest  of  the  individual  student. 

Graduate  Courses  Offered. 

177.  Field  Work  of  an  Investigational  Nature. 

178.  R,UR.\L  Social  Surveys. 
179-181.  Seminae. 

182.  Social  Conditions  of  American  Rural  Life. 

183.  Social  Conditions  of  European  Rural  Life, 

184.  Rural  Institutions. 

185.  Rural  Organization. 

186.  Farmers'  Organizations. 

187.  Town  and  Village  Rural  Life. 

188.  Rural  Health  and  Sanitation. 

189.  Rural  Literature. 

190.  Rural  Government  and  Law. 

200.  Thesis. 

Veterinary  Science. 

Work  is  available  in  hygiene,  veterinary  pathology,  and  other  special  lines  or  " 
divisions  of  the  subject. 

Zoology. 

Minor  Requirements. 

Courses  in  zoology  may  be  available  as  a  minor  for  the  degrees  of  doctor  ofl 
philosophy  and  master  of  science.  The  nature  of  the  work  will  necessarily  varyl 
according  to  circumstances,  and  may  be  intensive  in  a  special  field  and  correlated; 
closely  with  the  major  work  of  the  student,  or  it  may  be  of  a  more  general  char-i 
acter,  depending  on  the  student's  needs  or  previous  acquaintance  with  general] 
zoological  science. 
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-•    .Effective  in    ^ 

•    ^^""^  courses.  "    ^^e 


The  Short  Coueses. 


The  short  courses  offered  by  the  Massachusetts  Agricultural  College  are  designed 

I  to  meet  the  needs  of  those,  both  young  and  old,  who  cannot  come  to  the  college 

for  the  regular  college  courses.     They  furnish  the  student  with  instruction  in 

modern  accepted  methods,  and  are  planned  to  help  the  farmer  and  the  housewife. 

The  short  courses  include: 

A.  The  Two- Year  Course  in  Practical  Agriculture. 

B.  The  Ten-Weeks'  Winter  School. 

C.  The  Six-Weeks'  Summer  School. 

D.  The  One- Year  Vocational  Poultry  Course. 

Requirements  for  Admission  to  the  Short  Courses.  —  Students  must  be 
at  least  seventeen  years  of  age,  and  must  furnish  satisfactory  evidence  of  good 
moral  character.  References  are  required.  There  are  no  entrance  examinations. 
The  sole  test  is  ability  to  do  the  prescribed  work.  Students  enrolling  for  the  Two- 
Year  Course  in  Practical  Agriculture  must  have  at  least  a  common  school  education. 

Expenses  of  Short  Courses.  —  The  expense  of  attending  any  of  the  short 
courses  is  approximately  as  follows: 

Furnished  rooms  in  private  houses  (per  week)         .        .        .  |3  to  $5 

Board  at  college  dining  hall  (per  week) $7.00 

Board  with  private  families  (per  week)     .....  $6.50  to  $9 

Registration  fee  (Ten  Weeks'  Winter  School)  ....  $5 

Tuition  in  all  the  short  courses  is  free  to  residents  of  the  Commonwealth.  Small 
laboratorj'-  fees  are  charged  in  some  of  the  courses. 

A.    TWO-YEAR  COURSE  IN  PRACTICAL  AGRICULTURE. 

The  Two-Year  Course  in  Practical  Agriculture  is  offered  to  meet  the  needs  of 
students  who  for  one  reason  or  another  cannot  take  the  four-year  college  course. 
It  is  designed  to  provide  a  large  amount  of  practical  information  and  training  in 
agriculture  and  horticulture. 

It  will  appeal,  not  only  to  young  men  and  women,  but  also  to  men  and  women  of 
mature  years  and  practical  experience  who  wish  to  know  more  about  the  business 
of  farming.  Although  the  course  is  planned  to  meet  the  needs  of  those  who  are 
not  graduates  of  high  schools,  the  instruction  is  not  preparatory  or  elementary 
in  its  nature,  but  is  so  planned  that  it  will  be  of  value  to  all.  The  greater  amount 
of  academic  training  that  some  of  the  students  may  possess  will  in  a  measure  be 
offset  by  the  fund  of  practical  knowledge  possessed  by  any  who  have  completed 
only  the  elementary  schools. 

The  course  is  not  intended  for  students  enrolled  in  high  schools.  Such  students 
should  finish  the  high  school  course.  Students  enrolled  in  high  schools  who  wish 
to  take  the  course  should  bring  a  statement  either  from  the  principal  of  the  high 
school  or  from  parent  or  guardian  asking  permission  to  be  enrolled. 

The  Two-Year  Course  in  Practical  Agriculture  is  arranged  so  as  to  provide 
specific  vocational  training  for  the  particular  lines  of  agricultural  work  which  the 
students  may  select.    When  a  student  enrolls  he  is  required  to  state  the  type  of 
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farming  in  which  he  expects  to  engage;   and  to  select  from  the  following  course; 
of  study  the  one  he  wishes  to  pursue :  — 

1.  General  agriculture,  with  animal  husbandry  as  the  principal  subject. 

2.  General  agriculture,  with  poultry  as  the  principal  subject. 

3.  Dairy  manufactures. 

4.  General  horticulture. 

5.  Pomology. 

6.  Floriculture. 

7.  Vegetable  Gardening. 

He  then  pursues  a  specially  arranged  course  of  preparation  for  that  type  of  work 
This  specialization  does  not  prevent  his  securing  a  general  working  knowledge  o 
other  subjects  in  which  he  may  be  interested. 

The  advantages  of  the  college  staff  of  speciaUsts  and  the  college  plant  with  al 
its  resources  are  thus  made  available  to  young  men  and  young  women  who  ma} 
not  have  had  the  opportunity  of  securing  a  high  school  education. 

The  first  year  consists  of  six  months  of  study  at  the  college.  The  term  begins 
the  first  Monday  in  October,  after  the  opening  of  the  regular  college  session.  Thi;- 
arrangement  enables  the  advanced  students  to  secure  a  longer  period  of  farn: 
training  at  a  time  when  their  services  are  especially  needed  in  the  harvesting 
Classwork  is  concluded  for  freslmien  with  the  close  of  the  winter  term,  when  th( 
students  are  assigned  farm  jobs.  They  are  available  for  positions  on  or  before 
April  1st. 

At  the  close  of  six  months  class  work  students  are  required  to  gain  six  month; 
of  practical  experience.  The  college  locates  positions  for  students  and  so  far  as 
possible  places  them  on  farms  where  the  experience  gained  will  be  most  valuable 
Students  are  visited  by  college  instructors  during  this  period,  and  must  submit 
reports  on  their  work  at  intervals.  A  total  of  one  hundred  and  twenty-five  credits 
must  be  earned  to  secure  a  certificate  of  graduation,  of  which  twenty-five  credits.! 
or  Vo  of  the  total  are  assigned  to  practical  training.  A  student  failing  to  meet  the, 
requirements  in  his  six  months  summer  training  cannot  be  enrolled  for  his  second 
year,  since  he  is  not  entitled  to  a  certificate  of  graduation. 

During  the  second  year  the  student  spends  nine  months  in  resident  study, 
completing  the  subject  pursued  in  the  first  year. 

Each  student  is  required  to  file  with  the  treasurer  of  the  college  a  statement, 
signed  by  the  town  (or  city)  clerk  of  the  town  (or  city)  from  which  he  enrolls, 
stating  that  the  parent  or  guardian  of  the  student  is  a  resident  of  that  town. 

Certificate.  ■ —  Students  completing  satisfactorily  work  prescribed  in  the  Two-! 
Year  Course  will  receive  certificates. 

Credits  earned  in  the  Two-Year  Course  in  Practical  Agriculture  or  in  any  other 
of  the  short  courses  except  the  Summer  School,  do  not  lead  to  the  college  degree. 

Tuition.  —  Tuition  is  free  to  residents  of  Massachusetts.  Students  who  arc 
not  residents  of  Massachusetts  are  charged  a  tuition  fee  of  $60  a  term. 

B.    THE  WINTER  SCHOOL. 

The  Winter  School,  beginning  usually  about  January  1  and  continuing  for  ten 
weeks,  was  started  several  years  ago,  and  has  always  been  very  popular,  not  onl}- 
with  more  mature  farmers  and  their  wives,  but  with  young  men  and  women  who 
control  or  manage  farms.  The  courses,  though  short,  are  verj^  practical  in  their 
nature,  and  are  so  arranged  that  a  student  may  choose  such  subjects  as  will  enable 
him  to  specialize  along  the  line  of  work  in  which  he  is  most  interested.  There  is 
a  wide  range  in  the  choice  of  subjects,  making  it  possible  for  the  student  to  take 
work  for  several  winters  in  succession.  Many  college  graduates  enroll  for  the 
Winter  School. 

Scholarships.  —  The  Jewish  Agricultural  and  Industrial  Aid  Societj^  of  New- 
York  has  instituted  a  system  of  free  scholarships  to  enable  the  children  of  Jewish 
farmers  to  attend  the  short  winter  course  in  the  States  in  which  they  reside.  The 
stipend  is  sufficient  to  pay  all  the  expenses  of  the  holder  for  the  course.  Such  ex- 
penses usually  amount  to  from  .|100  to  -liilSO.     The  following  courses  are  offered:  — 
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oil  Fertility.     Three  lectures  per  week. 

'ield  Crops.     Two  lectures  and  one  two-hour  laboratory  period  per  week. 

'ypes  and  Breeds  of  Livestock.     Three  lectures  and  two  two-hour  laboratory 

periods  per  week. 

livestock  Feeding.    Three  lectures  per  week. 

.nimal  Breeding.     One  lecture  and  one  two-hour  laboratory  period  per  week. 
)airy  Bacteriology.     Two  lectures  and  one  two-hour  laboratory  period  per  week, 
.nimal  Diseases  and  Stable  Sanitation.     Two  lectures  per  week, 
'oultry  Husbandry.     Five  lectures  and  one  two-hour  laboratory  period  per  week. 
I'ruit  Growing.     Three  lectures  and  one  two-hour  laboratory  period  per  week, 
iarket  Gardening.     Three  lectures  and  two  two-hour  laboratory  periods  per  week, 
'loriculture.     Five  lectures  per  week. 

[orticultural  Manufactures.     Two  lectures  and  two  laboratory  periods  per  week, 
'arm  Management.     Two  lectures  per  week, 
arm  Accounts.     Two  two-hour  laboratory  periods  per  week, 
larketing.     Two  lectures  per  week, 
lotany.     Two  lectures  per  week. 
Intomology.     Three  lectures  per  week. 

arm  Structures.     Two  lectures  and  one  two-hour  laboratory  period  per  week, 
'arm  Machinery.     Two  lectures  and  three  two-hour  laboratory  periods  per  week. 
:ural  Sanitary  Science  and  Hygiene.     Two  lectures  per  week, 
ocational  Guidance.     One  lecture  per  week. 

cods.     One  lecture  and  two  two-hour  laboratory  periods  per  week, 
'he  Business  of  the  Household.     Three  class  hours  per  week, 
[ome  Care  of  the  Sick.     Three  class  hours  per  week, 
rinciples  and  Methods  of  Vocational  Agricultural  Teaching.     Five  exercises  per 

week. 

pecial  Methods  in  Vocational  Agricultural  Teaching.     Five  exercises  per  week, 
rofessional  Improvement  Problems.     Five  periods  per  week. 

C.    THE  SUMMER  SCHOOL. 

The  Summer  School  has  been  maintained  by  the  college  for  a  number  of  years, 
he  experience  of  these  years  has  been  of  value  in  arranging  short,  intensive,, 
ractical  courses  that  will  meet  the  needs  of  teachers,  home  makers  and  professional 
orkers  who  wish  instruction  in  agriculture,  agricultural  education  and  home 
ionomics,  and  who  can  most  conveniently  come  to  the  coUege  during  the  summer, 
he  instruction  is  given  by  the  regular  members  of  the  college  staff,  assisted  by 
'itside  lecturers.     The  term  period  is  six  weeks. 

College  credit  is  now  offered  for  work  in  the  Summer  School.  For  teachers  and 
:her  students  interested  in  professional  improvement,  or  working  for  degrees, 
lis  change  is  especially  valuable. 

i  While  agricultural  courses  were  not  presented  ,  during  the  past  summer,  if  a 
'3mand  develops  for  such  work,  it  will  be  included  in  the  program. 

The  nature  of  the  work  of  the  Summer  School  is  indicated  by  the  following 

■pical  program: 


ome  economics: 

Garment  making,  elementary 

Dress  design  and  construction,  advanced 

Millinery 

Textiles 

Health  education 

Foods 
ience  and  Allied  Courses: 

Dramatic  presentation 

Design  and  practical  arts 

Hygiene  and  sanitation 

General  science,  A  and  B 
'    Public  health 

Food  preservation 

Flower  growing 

Botany  for  the  teacher 

Cultivated  trees  and  shrubs 
ashman  and  College  Preparatory  Courses: 
I    Plane  geometry 
(    Higher  algebra 


Freshman  and  College  Preparatory  Courses  —  Con. 

Preparatory  algebra 

Preparatory  English 

College  entrance  English 
Education  and  Allied  Subjects: 

Principles  and  methods  of  teaching 

Special     methods    in    vocational    agricultural 
teaching 

Professional  improvement  problems 

Supervision  and  administration  of  agriculturaL 
education 

Vocational  education 

Educational  psychology 

Mental  tests 

Content  and  methods  in  general  science 

Methods  of  teaching  English  in  the  high  school: 

Method  of  teaching  and  supervision  of  mathe- 
matics 

Principles  of  secondary  education 

Modern  philosophy  of  education 
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D.    ONE-YEAR  VOCATIONAL  POULTRY  COURSE. 

Purpose.  —  This  course  is  designed  for  graduates  of  the  agricultural  vocation 
schools  and  others  who  wish  to  prepare  themselves  for  practical  poultry  keepin 
and  can  spend  only  one  year  at  college. 

Scope.  —  The  work  covers  seven  detailed  courses  in  poultry  husbandry,  ; 
well  as  short-course  work  in  fruit  gro\\ang,  market  gardening,  animal  husbandr 
or  other  subjects  that  will  be  helpful  to  poultry  raisers.  In  addition  to  classroo 
and  laboratory  exercises  each  student  is  required  to  put  in  from  eight  to  ten  hou 
per  week  at  the  plant  in  the  care  and  management  of  poultry,  for  the  purpose 
becoming  proficient  in  the  various  branches  of  the  work. 

Entrance  Requirements.  —  Applicants  must  be  at  least  eighteen  years 
age  and  have  a  good  elementary  education. 

Fees.  —  There  is  no  tuition  for  residents  of  Massachusetts,  but  a  laboratorj^  f( 
of  S5.00  is  required  for  both  the  fall  ^nd  spring  terms. 

Note.  —  The  course  is  limited  to  sixteen  students.  The  One- Year  Poult] 
Course  begins  at  the  beginning  of  the  winter  term  and  continues  until  the  follcnai 
December. 


^^^^  ^^'  Effective  in   September,    1926,   a  tuition  fee  ^^^ 

of  $20  per  term  will  be  charged  students, 
residents  of  Massachusetts  enrolled  in  the 
four-year  and   two-year  courses. 


General  Information. 


A.    FINANCIAL  AND  ADMINISTRATIVE. 
Student  Expenses. 

Tuition.^  —  Tuition  is  free  to  residents  of  Massachusetts.  Students  who  are 
lot  residents  of  Massachusetts  are  charged  a  tuition  fee  of  $180  a  year.  Students 
;ntering  from  Massachusetts  are  required  to  file  with  the  Secretary  a  statement 
ligned  by  either  town  or  city  clerk  stating  that  the  apphcant's  father  is  a  legal 
■esident  of  Massachusetts. 

All  students  entering  the  college  for  the  first  time  as  undergraduates  or  two- 
'^ear  students  are  charged  a  matriculation  fee  of  $5,  which  in  event  of  a  student 
eaving  the  institution  shall,  if  all  bills  due  the  college  are  paid,  be  remitted,  or 
vhich  shall  upon  graduation  be  considered  as  payment  for  the  diploma. 

Dormitories  and  Board.  —  The  college  has  dormitory  accommodations  for 
.bout  62  men  students.  The  rooms  in  the  dormitories  are  occupied  by  the  upper 
dassmen,  hence  new  students  find  it  necessary  to  room  in  private  houses.  The 
corns  in  the  college  dormitories  are  unfurnished;  for  the  most  part  they  are 
,rranged  in  suites  of  three,  —  one  study  room  and  two  bedrooms.  These  rooms 
,re  heated  by  steam  and  lighted  by  electricity;  they  are  cared  for  by  students 
iccupying  them.  The  dormitory  rent  for  each  person  varies  from  $39  to  $66  a 
-ear.  The  rent  for  furnished  rooms  in  private  houses  ranges  from  $1  to  $4  a  week 
or  each  occupant.  Correspondence  in  regard  to  rooms  should  be  addressed  to 
he  dean  of  the  college. 

Board  may  be  obtained  at  the  college  dining  hall.  At  present,  the  price  of  board 
here  is  $7  a  week. 

Expenses. 

The  necessary  college  expenses  are  estimated  as  follows :  — 

uition:   citizens  of  Massachusetts,  free;   others,  $180  per  year. 


[atriculation  fee,  first  year       .... 

oom  in  college  dormitories  or  in  private  houses 
card,  $7  per  week  ..... 

aundry,  50  to  85  cents  a  week 

aboratory  fees        ...... 

ooka,  stationery  and  miscellaneous  items 


Low. 

High. 

$5  00 

$5  00 

39  00 

110  00 

245  00 

245  00 

18  00 

30  00 

5  00 

25  00 

38  00 

60  00 

$350  00 

$475  00 

Other  Expenses.  —  Prospective  students  should  understand  that  the  above 
Jtimates  cover  expenses  which  may  be  called  strictly  college  expenses,  and  that 
lere  are  other  financial  obligations  voluntarily  placed  upon  students  which  they 
lould  expect  to  meet.  Chief  among  these  are  class  assessments  and  taxes  levied 
)r  maintenance  of  various  organizations,  such  as  the  Social  Union,  Athletic  Asso- 
ation,  weekly  publications,  etc.  Such  expenses  vary  from  $15  to  $30  a  year, 
dditional  financial  responsibihty  is  also  assumed  by  students  joining  a  fraternity 
:  entering  into  other  social  activities  of  the  college.  Students  rooming  in  college 
Drmitories  are  obliged  to  equip  their  own  rooms  with  furniture.  The  college 
i5sumes  no  responsibility  in  regard  to  the  safe  keeping  of  student  property  either 

1  T-^is  statement  applies  to  those  registering  as  regular  or  two-year  students. 
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during  the  college  term  or  vacations,  except  under  such  special  arrangement  ;t 
may  be  made  with  the  treasurer.  Besides  the  amount  necessary  for  clothes  ar 
travehng,  the  economical  student  mil  probably  spend  between  S400  and  $o( 
per  year. 

Initial  Charges. 

At  the  opening  of  the  college  year,  before  students  are  registered  in  their  classe 
the  following  charges  are  payable  at  the  treasurer's  office: 


Freshmen. 


Sophomores. 


Juniors  an 
Seniors. : 


Matriculation  fee 

Board  (if  at  college  dining  hall)  four  weeks  in  advance 
Assessment  for  support  of  Social  Union 

Laboratory  fees 

Room  rent  (if  in  college  dormitory)        .... 
Student  tax  for  support  of  athletics  i      .         . 
Student  tax  for  support  of  nonathletic  activities  i 


S5  00 

28  00 

1  50 

5  00 

5  00 
3  00 


S28  00 
1  50 
5  00 

5  00 
3  00 


$28  00 

1  50 

2  00-10  0( 

12  00-20  0( 

5  00 

3  00 


1  While  this  is  not  essentially  a  college  charge,  the  treasurer  of  the  college  acts  as  collector  for  the  studc 
activity,  and  all  students  are  expected  to  make  the  payment  as  indicated.  The  subscription  price  of  1 
"  Collegian"  is  fixed  by  the  managers;  the  amount  of  athletic  tax  by  vote  of  the  student  body. 


Laboratory  Fees. 

The  principles  observed  in  establishing  laboratory  fees  are  the  requirement  th 
students  pay  for  those  materials  actually  used  which  cannot  be  supplied  by  t 
individual,  and  that  the  laboratory  fees  include  a  charge  sufficient  to  guard  agair 
wanton  waste  and  breakage.  Fees  may  be  estabhshed  for  any  course  witho 
previous  announcement.     At  present,  the  fees  charged  are  as  follows: 


Agronomy : 
Course  25 
Course  27 
Course  50 
Course  51 
Course  75 
Course  77 
Course  78 

Animal  husbandry: 
Course  25 
Course  26 
Course  75 

Dairying : 

Course  50 
Course  51 
Course  52 
Course  75 
Course  76 
Course  77 
Course  78 


Farm  management: 
Course  51 

Poultry  husbandry : 
Course  51 
Course  52 
Course  76 
Course  77      . 


Per  Term. 

$2  00 

2  00 

2  50 

2  50 

2  00 

2  50 

2  50 

1  50 

1  50 

1  50 

3  00 

3  00 

3  00 

3  00 

3  00 

3  00 

3  00 

1  50 

2  50 

3  00 

2  00 

2  00 

Rural  engineering: 
Course  27 
Course  30 
Course  53 
Course  55 

Floriculture : 
Course  50 
Course  51 
Course  52 
Course  53 
Course  55 
Course  75 
Course  76 
Course  77 

Forestry : 

Course  55 
Course  57 
Course  58 


Landscape  gardening; 
Course  50 
Course  51 
Course  52 
Course  76 
Course  77 
Course  80 
Course  81 
Course  82 


Per  Tei 

.    SI 

.  1 
.  1 
.     1 


1 

1 1 

1  ii 


2 
2 

2 

3  I 
3  I 
3  ! 
3  I 


4 
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'omology:                                                   Per  Term. 

Entomology :                                             Per  Term . 

Course  54     .       .       .       .     $4  00 

Course  50      .        .        .        .     .|1  00 

Course  75      .       .       ,       .      4  00 

Course  51 

1  00 

Course  53 

1  00 

""egetable  gardening: 

Course  54 

1  00 

Course  50      .        .        .        ,       2  00 

Course  55 

1  00 

Course  52 

2  00 

Course  75 

2  00 

Course  53 

2  00 

Course  76 

3  00 

Course  75 

3  00 

Course  77 

1  00 

Course  76 

2  00 

Course  78 

3  00 

)rawing: 

Mathematics  and  engineering: 

Course  25      .        .        .        .       3  00 

Course  27      .       .       .       .       1  50 

Course  26      .        .        .        .       3  00 

Course  78      .       .       .       .       1  50 

Course  27      .       .       .       .      3  00 

Microbiology: 

lotany: 

Course  50      .        .        .        .       5  00 

Course  3        ....       1  50 

Course  51 

5  00 

Course  25 

1  50 

Course  52 

5  00 

Course  26 

1  50 

Course  75 

5  00 

Course  50 

2  00 

Course  76 

5  00 

Course  51 

2  00 

Course  80 

5  00 

Course  52 

2  00 

Course  81 

5  00 

Course  53 

2  00 

Course  82 

5  00 

Course  54 

2  00 

Course  83 

5  00 

Course  55 

3  00 

Course  75 

3  00 

Physics : 

Course  76 

3  00 

Course  25      .        .        .        .       3  00 

Course  77 

3  00 

Course  26 

3  00 

Course  78 

3  00 

Course  27 

3  00 

Course  79 

3  00 

Course  50 

3  00 

Course  80 

3  00 

Course  51 

3  00 

Course  52 

3  00 

hemistry:^ 

Course  1        ,                               3  00 

Veterinary  science : 

Course  2 

3  00 

Course  78      .        .        .        .       2  00 

Course  4 

3  00 

Course  79 

2  00 

Course  5 

3  00 

Course  80 

2  00 

Course  25 

4  00 

Course  85 

2  00 

Course  26 

4  00 

Course  86 

2  00 

Course  30 

3  00 

Course  87 

2  00 

Course  51 
Course  52 
Course  53 
Course  61 
Course  62 
Course  63 
Course  75 
Course  80 
Course  81 
Course  90 
Course  91 

5  00 
5  00 
5  00 
5  00 
5  00 
5  00 
5  00 

4  00 

5  00 
5  00 
5  00 

Zoology: 

Course  26 
Course  50 
Course  51 
Course  52 
Course  53 
Course  75 
Course  76 
Course  77 
Course  79 

^ 

3  00 
3  00 
3  00 

3  00 

4  00 
3  00 
3  00 
3  00 
2  00 

Course  92 

5  00 

Music  (each  course) 

3  00 

Course  93 

5  00 

Course  94 

5  00 

Rural  home  life: 

Course  95 

5  00 

Courses  28,  29      .        .        .       1  50 

Course  96 

5  00 

Courses  50,  51      .        .        .4  00 

Course  97 

5  00 

Course  52      .        .        .        .       2  00 

'  An  additional  deposit  of  $1  for  Courses  1  to  6,  inclusive,  and  $2  for  Courses  25  to  95,  will  be  required  to 
er  individual  breakage.  In  case  the  laboratory  breakage  does  not  equal  the  deposit,  the  balance  will  be 
inded. 
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Rooms. 

Students  are  expected,  as  far  as  possible,  to  occupy  rooms  in  the  college  dornaj 
tories.  Students  who  do  not  Hve  in  the  college  dormitories  must  secure  room 
approved  by  the  college.  The  assignment  of  rooms,  and  the  general  super"\dsio 
of  the  housing  of  students,  is  in  charge  of  the  dean.  At  the  end  of  each  coUeg 
year  all  unoccupied  rooms  will  be  thro-mi  open  for  selection,  and  will  be  assigne 
to  students  according  to  classes. 

Living  Accommodations  for  Women  Students. 

Women  students  attending  the  college  live  in  a  dormitory  pro\-ided  for  thei 
and  take  their  meals  at  Draper  Hall,  which  is  located  a  short  distance  from  th' 
women's  dormitory.     The  women's  dormitory  accommodates  98  girls,  and  is  fui 
nished.     The  present  charge  for  room  and  board  for  women  students  is  S120  pe 
term. 

Student  Aid. 

Self-help.  —  Many  students  are  obliged  to  find  work  of  some  sort  to  earn  the 
way  through  college.  A  few  men  have  met  their  entire  expenses  in  this  manne 
many  more  have  paid  a  large  part  of  their  expenses,  and  manj^  have  earned 
small  proportion  of  the  cost  of  their  college  education ;  but  the  college  recommenc 
that  no  new  student  enter  without  having  at  least  $200  and  preferably  S300  vnt 
which  to  pay  his  way  until  he  can  establish  himself  in  some  regular  work.  Tl 
college  does  not  encourage  students  to  enter  without  money  in  the  expectation  ( 
earning  their  way  entirely.  The  ordinary  student  will  find  it  better  either  to  woi 
and  accumulate  money  before  coming  to  college,  or  to  take  more  than  four  ye&. 
in  completing  his  college  course,  or,  instead,  to  borrow  money  sufficient  to  can 
him  through.  No  student  should  undertake  work  that  interferes  with  his  studie 
and  students  should  understand  that,  o^ing  to  the  large  number  of  applicatioi 
for  employment,  no  one  man  can  receive  a  large  amount  of  work  at  the  coUeg 
A  number  of  students  find  opportunities  for  earning  money  "Rdthout  dependir 
upon  the  college  to  furnish  them  with  work. 

So  far  as  possible  needy  students  wdll  be  employed  in  some  department  of  tl 
college.  The  divisions  of  agriculture  and  horticulture  usually  afford  the  mo; 
work,  although  there  are  several  permanent  janitorships  available  for  student 
and  forty  or  more  students  are  employed  at  the  dining  hall. 

Application  for  student  labor  should  be  made  directly  to  Ralph  J.  Watts,  Seer 
tary  of  the  college.  Students  whose  deportment  or  class  work  is  not  sati. 
factory  are  not  likely  to  be  continued  in  student  labor.  The  most  desirable  an 
responsible  positions  are  naturally  assigned  to  those  needy  students  who  haA 
been  in  the  institution  longest  and  who  have  demonstrated  their  need  and  abilit; 
Students,  therefore,  may  find  it  rather  difficult  to  obtain  all  the  work  thej'  desi 
during  their  freshman  year;  as  a  matter  of  fact,  however,  any  student  who  is  cai 
ble  of  doing  a  variety  of  things,  and  who  is  a  competent  workman,  usually  fine 
little  difficulty  in  obtaining  all  the  work  that  he  can  do  from  the  outset. 

Special  Notice  to  Needy  Students.  —  In  the  last  few  years  the  demand  fc 
paid  labor  on  the  part  of  new  students  has  far  exceeded  the  amount  of  employ 
ment  that  the  college  can  offer.  The  college  cannot  promise  work  to  an}'  studen 
particularly  to  freshmen;  it  accordingly  urges  prospective  students  who  are  di 
pendent  entirely  upon  their  o-tvTi  efforts  not  to  undertake  the  course  before  the 
have  earned  enough  money  to  carry  them  through,  or  nearly  through,  the  fir; 
year. 

Scholarships. 

The  Wakd  Fund. 

The  so-called  Ward  Fund  is  available  for  the  assistance  of  needy  boys  hot. 
Hampshire  County  attending  the  Massachusetts  Agricultural  College.  This  funi- 
is  administered  by  a  Board  of  Trustees  not  connected  AA-ith  the  College.  Applicaticj 
blanks  for  assistance  from  this  fund  may  be  secured  from  the  Treasurer  of  it 
College. 
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The  Frederick  G.  Crane  Fund. 

The  family  of  the  late  Frederick  G.  Crane  of  Dal  ton  has  presented  to  the 
klassachusetts  Agricultural  College  a  gift  of  $25,000  to  establish  a  fund  in  memory 
if  Frederick  G.  Crane,  the  income  therefrom  to  be  expended  by  the  Trustees  in 
id  of  worthy  undergraduate  four-year  students  of  limited  financial  resources 
ttending  the  College,  preference  being  given  to  residents  of  Berkshire  County. 
Jrants  made  from  this  fund  are  to  be  known  as  Frederick  G.  Crane  Scholarships. 

Applications. 

All  applications  for  loans  or  gifts  from  this  fund  should  be  made  to  the  President, 
/lassachusetts  Agricultural  College,  Amherst,  Mass.,  under  whose  direction  an 
ivestigation  will  be  made  of  the  merits  of  the  applicants.  The  purpose  of  this 
ivestigation  will  be  to  insure  that  the  aid  is  extended  to  students  whose  parents 
re  in  such  financial  condition  that  assistance  is  necessary  in  order  to  insure  a 
ollege  education  for  the  applicants;  that  it  is  extended  only  to  students  who  pro- 
ose  to  complete  their  college  education  at  the  Massachusetts  Agricultural  Col- 
ige;  and  that  it  is  given  to  those  whose  character  and  scholarship  record  justifies 
\ie  assistance  available  through  this  fund. 

Aid  to  Freshmen. 

Grants  from  the  Crane  Fund  will,  be  made  to  freshmen  in  the  form  of  loans 
jpported  by  notes  bearing  indorsements  satisfactory  to  the  President  of  the 
College.  These  notes  will  bear  interest  and  will  be  negotiable.  The  College,  how- 
ver,  will  at  its  discretion  cancel  these  notes  at  the  end  of  one  year  if  the  scholar- 
lip  record  of  the  student,  his  character,  and  his  plans  for  the  future  appear  to 
le  President  so  to  warrant. 

Aid  to  Sophomores. 

Grants  will  be  made  to  sophomores  either  on  the  plan  outlined  for  freshmen  as 
iven  above  or  on  the  plan  outlined  for  juniors  and  seniors  as  given  below. 

Aid  to  Juniors  and  Seniors. 

Grants  to  juniors  and  seniors  will  usually  be  in  the  form  of  gifts  and  will  be 
ivarded  with  consideration  of  the  need,  of  the  scholarship,  and  of  the  character 
'  the  applicant. 

Amount  of  Grants. 

The  amount  of  grants  from  this  fund,  made  either  as  loans  or  as  gifts,  will  be 
jtermined  by  the  need  of  the  applicant  and  by  the  amount  of  money  available 
.  the  fund.     Generally  one  may  expect  to  receive  from  $50  to  $300  per  year. 

General  Considerations. 

In  harmony  with  the  provisions  of  the  bequest,  preference  will  be  given  to  appli- 
mts  for  aid  who  reside  in  Berkshire  County;  but  the  cases  of  deserving  students 
am  other  parts  of  the  State  will  be  given  due  consideration,  and  such  students 
ay  under  certain  conditions  be  aided  in  preference  to  the  residents  of  Berkshire 
ounty. 
Awards  will  be  made  to  girls  and  boys  without  discrimination. 

Memorial  Hall. 

Soon  after  the  close  of  the  World  War  the  alumni,  students,  faculty  and  friends 
the  college  subscribed  $150,000  for  the  erection  of  a  soldier  memorial  building 
be  placed  on  the  college  campus.     This  building  was  completed  in  the  summer 

'  1921.     It  is  designed  to  serve  as  headquarters  for  the  student  activities,  and  as 

'  e  center  of  the  social  life  of  the  institution. 

I  In  the  basement  are  bowling  alleys,  pool  tables,  a  store,  post  office  and  barber 

1  op.  On  the  main  floor  are  eight  offices  for  leaders  of  various  student  activities, 
large  reading  room,  and  a  beautiful  memorial  room  in  which  is  found  the  tablet 
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bearing  the  names  of  the  sons  of  the  college  who  gave  then*  lives  in  the  great  wa 
On  the  second  floor  is  an  auditorium  seating  350  persons.  This  room  is  also  use 
for  college  dances. 

Student  Accounts. 

The  following  rules  are  enforced  concerning  student  accounts: 

No  student  will  be  allowed  to  graduate  until  aU  bills  due  the  institution  from  hii 
are  paid. 

College  charges,  such  as  room  rent,  laboratory  fees  and  tuition,  must  be  paid  i 
advance,  at  the  beginning  of  each  term.  This  rule  is  strictly  adhered  to,  and  r 
student  \vill  be  allowed  to  complete  his  registration  untU  such  payments  are  mad 

Everj^  student  boarding  at  Draper  HaU  is  required  to  pay  at  the  beginning  > 
each  term  at  least  one  month's  board  in  advance;  and  no  student  will  be  alio  we 
to  continue  to  board  at  Draper  Hall  if  at  any  time  during  the  term  he  is  more  ths 
one  week  in  arrears  in  his  payment  for  board. 

All  monej^  due  for  student  labor  shall  at  the  discretion  of  the  treasurer  of  tl 
coUege  be  applied  on  account  toward  any  biUs  that  a  student  may  owe  to  the  inst: 
tution. 

Honor  Council. 

All  tests  and  examinations  are  conducted  under  the  honor  system,  which  is  ai 
ministered  by  an  Honor  Council  chosen  by  the  students.  Recommendations  f< 
discipline  are  made  to  the  President  of  the  college  by  the  Honor  Council. 

Student  Relations. 

The  customary  high  standard  of  college  men  in  honor,  manliness,  self-respe 
and  consideration  for  the  rights  of  others  constitutes  the  standards  of  stude: 
'deportment. 

The  privileges  of  the  college  may  be  withdrawTi  from  any  student  at  any  time, 
such  action  is  deemed  advisable. 

It  should  be  understood  that  the  college,  acting  through  its  president  or  ai 
administrative  officer  designated  by  him,  distinctlj^  reserves  the  right,  not  on 
to  suspend  or  dismiss  students,  but  also  to  name  conditions  under  which  studen , 
may  remain  in  the  institution.  For  example,  if  a  student  is  not  doing  creditab 
work  he  may  not  only  be  disciplined  but  he  may  also  be  required  to  meet  certa 
prescribed  conditions  in  respect  to  his  studies,  even  though  under  the  foregoii 
rules  his  status  as  a  student  be  not  affected.  The  same  provision  applies  equal' 
to  the  matter  of  absences  ("cuts")-  According  to  the  rules  a  student  is  allowed 
certain  percentage  of  absences  from  class  and  other  exercises.  This  permissio 
which  implies  a  privilege  and  not  a  right,  may  be  withdra^^^a  at  any  time  for  an 
cause. 

Similarly,  also,  it  applies  to  participation  in  student  activities.  Though  this  wi 
ordinarily  be  governed  by  the  rules  as  already  laid  do^^^l,  j^et,  if  in  the  judgmci 
of  the  college  authorities  a  student  is  neglecting  his  work  on  account  of  thcr 
activities,  the  privilege  of  participating  in  them  maj^  be  withdra\^Ti  for  such  tin 
as  is  considered  necessar3\  Moreover,  it  may  be  mthdrawii  as  a  punishment  f( 
misconduct.  Prospective  students  or  their  parents  may,  upon  application,  obtai 
a  copy  of  the  faculty  rules  governing  student  relations  to  the  college. 

Infirmary. 

The  college  maintains  an  infirmary  for  the  care  of  sick  or  injured  students. 

The  buildings  now  available  for  this  purpose  are  quite  inadequate  for  the  nco( 
of  the  institution,  and  it  is  hoped  that  in  the  near  future  other  buildings  of  tli 
kind  may  be  erected  and  the  general  equipment  somewhat  amplified.  At  pw 
ent  two  small  buildings,  built  especially  for  hospital  purposes,  are  used  for  tl 
infirmary. 

The  following  statement  outlines  the  plan  followed  in  the  management  of  tl 
infirmary  with  respect  to  students :  — 
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M  Management  op  the  Infirmary. 

"•I  Supervision. 

1.  The  infirmary  is  under  the  general  supervision  of  Prof.  Charles  E.  Marshall, 
who  is  designated  as  Supervisor  of  the  Infirmary.     A  resident  nurse  is  in  immediate 
j  charge  of  the  infirmary. 
■  Use  of  Infirmary. 

:  2.  Students  are  urged  to  go  to  the  infirmary  at  any  time  that  they  are  in  need 
V.  of  the  services  rendered  by  the  resident  nurse  or  by  a  town  physician.  Inasmuch 
t  as  the  physical  director  gives  special  attention  to  all  student  diseases,  it  is  to  be 
i  expected  that  the  majority  of  the  students  will  go  to  the  infirmary  at  his  sugges- 
(  tion.  This  understanding,  however,  should  in  no  way  deter  students  from  going 
L  to  the  infirmary  voluntarily  at  any  time. 

1    ' 
I  General  Health. 

"       3.  Students  are  urged  to  consult  the  physical  director  or  the  resident  nurse  iin- 

'■  mediately  when  signs  of  physical  disorder  appear.     Severe  attacks  of  cold  or 

other  forms  of  illness  can  usually  be  avoided  if  treatment  is  administered  in  the 

incipient  stage.     The  purpose  of  the  infirmary  is  to  help  maintain  the  general  good 

health  of  the  students,  as  well  as  to  furnish  a  suitable  place  for  professional  atten- 

1  tion  in  cases  of  severe  illness  or  accident. 

General  Fee. 

4.  The  infirmary  fee  will  be  at  the  rate  of  $2  a  day,  and  will  be  charged  when 
one  or  more  meals  are  obtained  at  the  infirmary,  or  when  the  student  remains  at 
the  infirmary  for  one  or  more  nights.  A  nominal  charge  will  be  made  to  out- 
patients for  miscellaneous  treatment  of  a  minor  character. 

'  Additional  Expenses. 

1      5.  In  addition  to  the  fee  charged,  as  specified  in  paragraph  4,  the  following  addi- 
tional expenses  will  be  charged  to  the  patient :  — 

(a)  Nurses.  —  In  case  a  special  nurse  is  required  for  the  proper  care  of  an  in- 
dividual, the  services  and  board  of  this  nurse  will  be  paid  by  the  patient.  Such  a 
nurse  will  be  under  the  general  supervision  of  the  resident  nurse. 

(b)  Professional  Service.  —  If  a  student  requires  medical  attention  by  a  physi- 
cian, he  will  be  required  to  select  his  physician  and  become  responsible  for  fees 
charged  by  the  physician. 

;      (c)  Supplies.  —  Special  medical  supplies  prescribed  by  a  physician  or  nurse  will 
be  charged  to  the  patient. 

(d)  Laundry.  —  Expense  for  personal  laundry  incurred  by  students  while  in  the 
infirmary  will  be  charged  to  the  individual  student. 

B.    COLLEGE  ACTIVITIES. 
General  Exercises. 

Chapel  exercises  are  held  two  mornings  each  week.  On  Thursdays  during  the 
fall  term,  and  on  Wednesdays  during  the  winter  and  spring  terms,  an  afternoon 
assembly  is  held,  to  which  some  prominent  layman  or  professional  man  is  invited 
to  speak.  The  object  of  these  assemblies  is  to  bring  to  the  students  discussions  of 
topicsof  present-day  interest.  A  special  chapel  service  on  Sunday  is  held  during 
the  winter  months.  Students  are  required  to  attend  these  general  exercises,  al- 
though the  president  is  authorized  to  excuse  from  chapel  any  student  who  may 
object  to  attendance  thereon  because  of  his  religious  scruples,  provided  his  request 
for  excuse  therefrom  is  endorsed  by  his  parent  or  guardian. 

Student  Activities. 

A  large  number  of  student  organizations  furnish  opportunity  to  students  for 
work  and  leadership. 
The  Massachusetts  Agricultural  College  Social  Union  was  established  in  1907. 
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All  students  become  members  of  the  union  by  paying  a  small  fee.  In  the  fall  and 
winter  months  the  union  gives  a  series  of  entertainments,  free  to  students  and 
faculty. 

The  College  Senate  is  composed  of  representatives  of  the  junior  and  senior 
classes.  This  body  serves  as  a  general  director  of  undergraduate  conduct,  and 
represents  before  the  faculty  the  interests  of  the  student  body. 

The  Young  Men's  Christian  Association  and  the  Young  Women's  Christian 
Association  are  active  both  socially  and  religiously.  A  Cathohc  club  has  also  been 
organized. 

Intercollegiate  and  intermural  athletic  contests  are  held  throughout  the  year  in 
the  leading  sports,  including  football,  baseball,  track,  hockey  and  basketball. 
The  athletic  board,  composed  of  alumni,  faculty  and  students,  has  charge  of 
finances,  schedules,  and  general  policies  governing  athletics. 

The  musical  clubs  include  an  orchestra  and  a  glee  club.  These  give  a  nmnber  of 
concerts,  usually  followed  by  dancing,  during  the  year,  both  in  Amherst  and  on 
tour.  A  dramatic  club.  The  Roister  Doisters,  present  annually  a  revue  and  two 
plays,  one  in  connection  with  the  promenade  and  the  other  at  commencement. 
There  are,  besides  the  declamation  and  oratorical  prize  contests,  both  underclass 
and  intercollegiate  debates.  The  college  is  a  member  of  a  quadrangular  league 
with  Maine,  New  Hampshire,  and  Vermont.  The  college  publications  are  the 
"Massachusetts  Collegian,"  the  weekly  newspaper;  "The  Index,"  the  year  book; 
and  "The  Alumni  Bulletin,"  issued  from  the  office  of  the  alumni  secretary.  Judg- 
ing teams  under  the  direction  of  the  departments  of  Animal  Husbandry,  Poultry  i 
Husbandry,  and  Pomology  compete  with  teams  from  other  agricultural  colleges. 
The  Academic  Activities  Board,  composed  of  alumni,  faculty  and  students,  has 
charge  of  the  finances,  schedules,  etc.,  of  the  various  clubs  and  pubhcations. 

C.    ACADEMIC  AND  DEPARTMENTAL. 
Degrees. 

Those  who  complete  the  four-year  course  receive  the  degree  of  bachelor  of  science. 
The  fee  for  graduation  from  the  college  is  $5. 

Graduate  students  who  complete  the  assigned  courses  will  receive  the  degree  of 
master  of  science  upon  the  payment  of  a  fee  of  $10.  Credit  may  sometimes  be 
allowed  towards  this  degree  for  teaching  or  other  advanced  work  done  in  some  de- 
partment of  the  college. 

Graduate  students  who  complete  the  required  three-year  course  of  studj^,  and 
present  a  satisfactory  thesis,  will  be  gi-anted  the  degree  of  doctor  of  philosophy. 
The  diploma  fee  in  this  instance  is  S25. 

Those  to  whom  degrees  are  awarded  must  present  themselves  in  person  at  com- 
mencement to  receive  them.     No  honorary  degrees  are  conferred. 

The  honorary  fraternity  of  Phi  Kappa  Phi  has  a  chapter  at  the  agricultural 
college.  Students  are  elected  to  membership  to  this  fraternitj''  on  the  basis  of 
scholarship.  Elections  are  made  from  the  highest  tenth  of  the  senior  class  who 
have  attained  an  average  grade  of  at  least  85  per  cent  during  their  college  course. 

Prizes  and  Awards,  1925. 

Pi'izes  and  awards  are  offered  annually  in  several  departments  for  excellence  in 
study  or  for  other  special  achievements.     Awards  in  1925  were: 

Phi  Kappa  Phi  Elections  :  —  THose  members  of  the  senior  class  whose  scholar- 
ship average  has  been  85%  or  above  are  eligible  for  election  to  the  honorarj^  Society 
of  Phi  Kappa  Phi,  not  more  than  10%  of  the  class,  however,  being  elected;  elec- 
tions from  the  class  of  1925  were: 

George  Lyle  Church.  John  Sebastian  Lacey. 

Chauncey  McLean  Gilbert.  Andrew  Wyllie  Love. 

Carl  Edward  Frederick  Guterman.       Emily  Greenwood  Smith. 
Gordon  Hugh  Ward. 
Grinnell  Prizes.  —  The  Grinnell  prizes,  given  by  the  Hon.  William  Claflin  of 
Boston  in  honor  of  George  B.  Grinnell,  Esq.,  of  New  York,  for  excellence  in  the- 
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retical  and  practical  agi-iculture.  The  contest  is  open  to  those  senior  students 
/hose  record  on  the  registrar's  books  shows  an  average  standing  of  80  or  above  for 
he  technical  work  taken  in  the  Divisions  of  Agriculture  and  Horticulture  during 
he  junior  and  senior  years. 

Fu-st  Prize,  $25,  Gordon  Hugh  Ward. 

Second  Prize,  $15,  Andrew  Wyllie  Love. 

Third  Prize,  $10,  Leland  Little  Currier. 

Hills  Botanical  Prizes.  —  The  Hills  Botanical  Prizes,  given  by  the  late 
lenry  F.  Hills  of  Amherst  for  the  best  and  second  best  herbaria.  Competition  is 
ipen  to  members  of  the  senior,  junior,  and  sophomore  classes. 

First  Prize,  $20,  Majel  Margaret  MacMasters,  1926. 

Second  Prize,  $15,  Phihp  Woodell  Baker,  1927. 

BuRNHAM  Prizes.  —  The  Burnham  prizes,  awarded  to  the  students  delivering 
he  best  and  second  best  declamations  in  the  Burnham  contest.  The  preliminary 
ontests  in  declamation  are  open,  under  certain  restrictions,  to  freshmen  and  sopho- 
Qores. 

First  Prize,  $15,  Maxwell  Henry  Goldberg,  1928. 

Second  Prize,  $10,  Winthrop  Ashley  Ames,  1927. 

Flint  Prizes.  —  The  Flint  prize,  awarded  to  the  student  delivering  the  best 
•ration. 

First  Prize,  $30,  Gordon  Hugh  Ward,  1925. 

Second  Prize,  $15,  Gustave  Taube,  1925. 

The  Massachusetts  Society  for  the  Promotion  of  Agriculture.  —  The 
VTassachusetts  Society  for  the  Promotion  of  Agriculture  provided  for  1925-1926 
;wo  prizes  of  $300  each  to  be  awarded  to  members  of  the  class  of  1926  for  excellence 
n  scholarship  and  two  prizes  of  $200  each  to  members  of  the  class  of  1927  who  are 
najoring  in  the  Divisions  of  Agriculture  or  Horticulture.  Prizes  of  $300:  Preston 
I  Julian  Davenport,  1926,  and  Ray  Guild  Smiley,  1926.  Prizes  of  $200:  Clarence 
jloward  Parsons,  1927,  and  Herman  Eames  Pickens,  1927. 

,  Allan  Leon  Pond  Memorial  Medal,  for  Excellence  in  Football.  —  The 
lUan  Leon  Pond  Memorial  Medal  for  general  excellence  in  football  in  memory  of 
Allan  Leon  Pond  of  the  Class  of  1920  who  died  February  26,  1920.  In  1925  this 
nedal  was  awarded  to  Herbert  John  Alarx,  1925. 

Southern  Alumni  Baseball  Cup.  —  The  Southern  Alumni  Baseball  Cup 
iwarded  to  the  member  of  the  baseball  team  who  contributed  most  to  the  success 
md  reputation  of  the  team,  both  in  respect  to  skill  and  spirit.  In  1925  this  medal 
vas  awarded  to  John  Burrington  Temple,  1926. 

Academics  Conspicuous  Service  Trophy.  —  The  Academics  Conspicuous 
Service  Trophy  awarded  to  the  student  who  during  the  previous  twelve  months 
las  made  the  most  important  single  contribution  to  the  academic  activities.  In 
.925,  awarded  to  Emil  Joseph  Corwin  of  the  Class  of  1925. 

Roister  Doister  One-Act  Play  Prizes.  —  The  Roister  Doister  One-Act  Play 
?rizes  awarded  to  students  presenting  the  best  one-act  plays. 
j    First  Prize,  $15,  Dorothy  Luella  Leonard,  1928. 
'    Second  Prize,  $10,  Mary  Turck  Boyd,  1926. 

Physical  Education.  —  The  trustees  of  the  Frederick  Cornelius  Eldred  Me- 
norial  Athletic  Fund  offer  prizes  of  $50.00  and  $30.00  to  those  members  of  the 
lenior  class  who  present  in  suitable  written  form,  the  most  constructive  suggestions 
or  the  physical  development  of  the  student  body  with  particular  reference  to  that 
portion  which  does  not  participate  in  the  major  sports. 

The  essays  are  not  to  exceed  fifteen  hundred  words,  are  to  be  typewritten  when 
lubmitted  accompanied  by  the  name  of  the  author  in  a  sealed  envelope,  and  must 
)e  in  the  hands  of  the  trustees  of  the  Eldred  Athletic  Fund  not  later  than  April 
.st,  1926.  The  trustees  reserve  the  right  to  withdraw  the  offer  provided  no  essays 
)f  sufficient  merit  are  received. 

Awards  in  1925: 

First  prize  of  $50,  Donald  Briggs  Alexander,  1925. 

Honorary  mention  and  $15,  Samuel  Bernhard  Samuels,  1925. 

(The  conditions  of  award  of  these  prizes  may  be  changed  by  announcement  by 
he  Trustees  of  the  Fund.) 
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Degrees  Conferred -1925. 


Master  of  Science  (M.Sc.)- 

Chase,  Eleanor  Frances,  B.Sc,  Massachusetts  Agricultural  College 
Louwsma,  Henry,  A.B.,  Hope  College  ..... 

Willard,  John  Dayton,  B.A.,  Amherst  College       .... 


Amesbury. 
Zeeland,  Michigan. 
Amherst. 


Bachelor  of  Science  (B.Sc). 


Alexander,  Donald  Briggs 

Armstrong,  Bradford 

Barnes,  Adrian  Douglas 

Bean,  Francis  Irving 

Binner,  Roger  vStokehill 

Bray,  Ralph  Hastings 

Burhoe,  Sumner  Othniel     . 

Cahill,  Carl  Winfield 

Casey,  Alice  Rita 

Church,  George  Lyle 

Cleaves,  Leighton  Greenwood 

Cooke,  Robert  Gordon 

Corwin,  Emil  Joseph 

Crosby,  John  Samuel 

Currier,  Leland  Little 

Davis,  Osborne  Ozro 

Duffy,  Leo  Francis     . 

Ferranti,  Edmund  Tony     . 

Frost,  Willard  Chamberlain 

Gilbert,  Chauncey  McLean 

Gleason,  Harold  Albert 

Gordon,  Samuel  Francis 

Gordon,  Solomon 

Grover,  Walter  Champion 

Guterman,  Carl  Edward  Frederick 

Haeussler,  Gilbert  Julius     . 

Hanscomb,  George  Wilmont 

Harris,  Clarence  Albert 

Holbrook,  Lester  Morse 

Holteen,  John  Gunnar 

Hyde,  John  Worthington 

Jack,  Melvin  Clifton 

Kakavas,  James  Christos 

Keith,  Lewis  Hay  den 

Kennedy,  Lowell  Francis 

Lacey,  John  Sebastian 

Landis,  Rose  Florence  (as  of  the 

Lavallee,  Louis  Palmer 

Lord,  John  Frederic 

Love,  Andrew  Wyllie 

Lunt,  Samuel  Wilde 

Marx,  Herbert  John 

McGeoch,  Charles  Ryerson 

Mouradian,  Garabed  Kevork 

Moxon,  David 

Nelson,  Paul  Redfield 

O'Connor,  Arthur  Maxwell 

Oliver,  Charles  Frank,  Jr. 

Parker,  Donald  Llewellyn 

Peltier,  Xavier  Paul 

Poey,  Frederick 

Reynolds,  Joseph  Sagar 

Roberts,  Verne  Edward 

Root,  Frank  Edson    . 

Ross,  Charles  Frederick 

lioss,  Donald  Ernest 

Rowfll,  Elwyn  Joseph  (as  of  the 

Rowley,  Harold  Frederick 

Samuels,  Samuel  Bernliard 

Sazama,  Robert  Francis 

Sheridan,  Irwin  Scott 

Shumway,  George  Francis 

Simpson,  Gilbert 


class 


class 


of  1924) 


of  1924) 


Boston. 

Kensington,  Md. 

South  Weymouth. 

Bradford. 

Amherst. 

Framingham. 

Westborough. 

Newburyport. 

Fall  River. 

Dorchester. 

Gardner. 

Atlantic. 

Winthrop. 

Arlington. 

Marblehead. 

Belchertown 

Springfield. 

West  Bridgewater. 

Milford. 

North  Amherst. 

Chester. 

Ipswich. 

Boston. 

Bernardston. 

Springfield. 

Springfield. 

North  Attleborough. 

Utica,  N.  Y. 

Fairhaven. 

Quincy. 

Amherst. 

Amherst. 

Lowell. 

Bridgewater. 

Cambridge. 

Holyoke. 

Amherst. 

Worcester. 

Methuen. 

Auburn. 

Cumberland  Center, 

Holyoke. 

New  Bedford. 

Bridgewater. 

Holyoke. 

Holyoke. 

Amherst. 

Brockton. 

North  Adams. 

Spencer. 

Boston. 

Attleboro. 

Amherst. 

Bernardston. 

Lee. 

Amherst. 

Amherst. 

West  Wareham. 

Holyoke. 

Northampton. 

Mansfield. 

Monson. 

Holyoke. 


Me.. 


Part  II. 

Slack,  Marion  Florence 
Slowcn,  William  Arnold 
Smith,  Emily  Greenwood 
Taube,  Gustave 
Taylor,  Milton  Wight 
rompleton,  Robert  .James 
Thornton,  Clarence  Percy 
Tower,  Emerson 
Ward,  Gordon  Hugh 
Waterbury,  Arthur  Logan 
Whittum,  Walter  Willard  . 
Wilcox,  Stanley  Dewey 

'Wilder,  Frank  Harris 

j  Woodbury,  Samuel  Lawrence 
Zwisler,  Frederick  Fisher    . 


141 


Allston. 

Shelburne  Falls. 

Stockbridgc. 

Holyoke. 

Chatham. 

Boston. 

Pelham. 

Meshanticut,  R.  I. 

Englewood,  N.  J. 

Medford. 

Springfield. 

Springfield. 

Sterling  Jet. 

Springfield. 

Holyoke. 


Cassano,  Joseph 


Bachelor  op  Vocational  Agriculture  (B.Voc.Agri.). 

.     Groveland. 
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Eegistration,  1925-26. 


As  OF  November  1,  1925. 


Graduate  Students. 
Arrington,  Luther  B.         .  .  .,  ^     • Amherst. 

B.Sc,  Massachusetts  Agricultural  College. 
Ayers,  Theodore  T Amherst. 

B.Sc,  Pennsylvania  State  College. 
Bailey,  Johns Amherst. 

B.Sc,  Michigan  Agricultural  College. 

M.Sc,  Iowa  State  College.  w<.=tfi^i^ 

Bartlett,  Frederick  S.        .  .  •    ^    • Westfield. 

B.Sc,  Massachusetts  Agricultural  College. 
Boylston,  Ward  N North  Amherst. 

A.B.,  University  of  New  Hampshire. 
Cassidy,  Morton  H.  .  .  .    ^    • Amherst. 

B.Sc,  Massachusetts  Agricultural  College.  j    xt   tr 

Chesley,  George  L Concord,  N.  H. 

B.H.,  Springfield  Y.  M.  C.  A.  College.  -r,  •    ,     j   w= 

Cupery,  Martin  E Fnesland.  Wis. 

A.B.,  Hope  College.  , 

Doran,  William  L ,     •    ,^-„ Amherst. 

B  Sc  ,  M  Sc,  Massachusetts  .4gricultural  College. 
Foley,' Mary  J.  -,.■,■,  o  ,i Amherst. 

B.Sc,  Massachusetts  Agricultural  College.  *   •„  \r;r,«T. 

Garabedian,  Hovanes Smyrna,  Asia  Minor. 

B.A.,  Internatioual  College,  Smyrna. 
Garvey,  Mary  E.  M.         ■        .■  •,^,i Amherst. 

B.Sc,  Massachusetts  Agricultural  College.  ^        r- 

Gates,  A.  Avery Hampton,  Conn. 

Ph.B.,  University  of  Chicago. 

B.D.,  Chicago  Theological  Seminary. 

M.Paid.,  Hartford  School  of  Pedagogy. 

S.T.M.,'Crozer  Seminary.  ,    , 

Gates,  Clifford  O Kokomo,  Ind. 

B.S.A.,  Purdue  University. 
Gilligan,  Gerald  M.  ■  •    ^  ,; Amherst. 

B.Sc,  Massachusetts  Agricultural  College. 
Hallowell,  Elizabeth Amherst. 

A.B.,  A.M.,  Boston  University.  n^Afr.^A 

Holbrook,  Lester  M New  Bedford. 

B.Sc,  Massachusetts  Agricultural  College. 
Hyde,  John  W .......     Amherst. 

B.Sc,  Massachusetts  Agricultural  College.  ^  r^  ,i-        r^„T 

KeUy,  Oliver  W Fort  Collins,  CoL 

B.Sc,  Colorado  Agricultural  College. 
Lanphear,  Marshall  O Amherst. 

B.Sc,  Massachusetts  Agricultural  College. 
Love.  Andrew  W Auburn. 

B.Sc,  Massachusetts  Agricultural  College. 
Mack,  Merrill  J Amherst. 

B.Sc,  Pennsylvania  State  College.  

Mayo,  William  I,  Jr Northampton. 

B.Sc,  Massachusetts  Agricultural  College. 
McDonnell,  Anna  H Florence. 

A.B.,  Smith  College.  .  _,  ^^^. 

Mortensen,  Harry  T Amherst. 

B.Sc,  Michigan  Agricultural  College. 
Moxon,  David Holyoke. 

B.Sc,  Massachusetts  Agricultural  College. 
Nielson,  Knale  W McLean,  \  a. 

B.Sc,  University  of  Maryland.  .      ,        . 

Pendleton,  Harlow  I Amherst. 

B.Sc,  Massachusetts  Agricultural  College. 
Percival,  Gordon  P Medfield. 

B.Sc,  Massachusetts  Agricultural  College. 

Prescott,  Glenn  C Florence. 

B.A.,  University  of  Maine.  »„v,«..o*. 

Raleigh,  George  J ^  • Amherst. 

B.Sc  in  Agr.,  Kansas  State  Agricultural  College. 

M.Sc,  University  of  Nebraska.  ^       ,  , 

Richmond,  E.  Avery Brockton. 

B.Sc,  Dartmouth  College. 


Part  II.  143 

Ring,  Gordon  C.       ..........  .     Amherst. 

B.Sc,  M.A.,  Wesleyan  University. 
Ross,  Charles  F.       ..........  .     Lee. 

B.Sc,  Massachusetts  Agricultural  College. 
Rubinwitoh,  Murray  M.  .........  .     Springfield. 

B.Sc,  Harvard  College. 
Sanborn,  Joseph  R.  ..........     North  Amherst. 

B.Sc,  Massachusetts  Agricultural  College. 
Sessions,  Alwyn  C.  ..........  .     Logan,  Utah. 

B.Sc,  Utah  Agricultural  College. 
Seymour,  Frank  C.  ..........     North  Amherst. 

A.B.,  Harvard  University. 

B.D.,  Union  Theological  Seminary. 
Street,  Orman  E.      ..........  .     Revillo,  S.  Dak. 

B.Sc,  South  Dakota. 
Swanbaek,  Tore  R.  ..........  .     North  Amherst. 

I         Agronom,  Agricultural  College  of  Ultuna,  Sweden. 

,Thies,  Emily  P.        ...........     Amherst. 

1         B.Sc,  Michigan  Agricultural  College. 

JThies,  Wilbur  H Amherst. 

1         B.Sc,  M.Sc,  Michigan  Agricultural  College. 
Van  Meter,  Ralph  A.         .........  .     Amherst. 

B.Sc,  Ohio  State  University. 
Weiss,  Foster  H.       ...........     Springdale,  Conn. 

B.Sc,  Connecticut  Agricultural  College. 
Willard,  John  D.      ..........  .     Amherst. 

B.A.,  Amherst  College. 

M.Sc,  Massachusetts  Agricultural  College. 
Wofford,  Gus  C.       ..........  .     Laurens,  S.  C. 

B.Sc,  Ciemson  College. 
Yaxis,  T.  George      ...........     Amherst. 

B.Sc,  New  Hampshire  State  University. 

M.Sc,  Cornell  University. 

Registered  after  the  Catalogue  for  19-24  ^o-s  published. 
Binner,  Roger  S.       ...........     Amherst. 

B.Sc,  Massachusetts  Agricultural  College. 
3rabtree,  Margaret  C.       .........  .     West  Barrington,  R.  I. 

A.B.,  Radclifle  College. 
Dame,  Mabelle  C.    .  .  .  .  .  .  .  .  .  .  .     Amesbury. 

A.B.,  Radcliffe. 

A.M.,  Columbia. 
3ates,  A.  Avery        ...........     Hampton,  Conn. 

Ph.B.,  University  of  Chicago. 

B.D.,  Chicago  Theological  Seminary. 

M.  Pied.,  Hartford  School  of  Pedagogy. 

S.  T.  M.,  Crozer  Seminary. 
jray,  Margaret  F Morgantown,  W.  Va. 

B.Sc,  Iowa  State  College. 
3ale,  Frank  H Hatfield. 

A.B.,  St.  Michael's  College, 
ordan,  Clifford  R.  ..........     Mechanic  Falls,  Me. 

B.Sc,  Bates  College, 
jacroix,  Donald  S.  ..........  .     Amherst. 

B.Sc,  Massachusetts  Agricultural  College. 
..a  Montagne,  Marion  E.  .........     Northampton. 

B.A.,  Smith  College, 
janphear,  Marshall  O.      .  .  .  .  .  .  .  .  .  .     Amherst. 

B.Sc,  Massachusetts  Agricultural  College, 
jarkin,  Clarence  J.  ..........     Haydenville. 

B.A.,  Amherst  College, 
kelson,  Carl Gloucester. 

B.Sc,  Massachusetts  Agricultural  College. 
Jorwood,  Howard  L.         .........  .     Dorchester. 

B.Sc,  Massachusetts  Agricultural  College, 
'atoh,  Henry  L.       ..........  .     Wenham. 

B.Sc,  Massachusetts  Agricultural  College, 
'erry,  John  T Waltham. 

B.Sc,  Massachusetts  Agricultural  College, 
'rootor,  Ralph  W Arlington  Heights. 

B.Sc,  Tufts  College. 
Lichardson,  Lewis  E.         .  .  .  .  .  .  .  .  .  .     Rockville. 

B.Sc,  Massachusetts  Agricultural  College. 
Robertson,  William  F.       .........  .     Amherst. 

B.Sc,  Massachusetts  Agricultural  College, 
tickel,  PaulW .     Brooklyn,  N.  Y. 

B.Sc,  New  York  State  College  of  Forestry. 

M.F.,  Yale  School  of  Forestry, 
almage,  Harry  J Hatfield. 

B.Sc,  Massachusetts  Agricultural  College, 
/^ilkins,  Roland  L. North  Jay,  Me. 

B.Sc,  University  of  Maine. 


aker,  Francis  Everett     . 
aker,  Frederic  Allen 
arber,  Elmer  Everett      . 
i  artlett,  Herbert  Franklin 
lock,  Harry  Wiiham 


Class  of  1926. 

Hopkinton 
Springfield 
Jamaica  Plain 
West  Springfield 
Maplewood 


Phi  Sigma  Kappa. 
Phi  Sigma  Kappa. 
Kappa  Epsilon. 
Alpha  Gamma  Rho. 
13  South  College. 
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Bosworth,  Marguerite  Rose 
Bosworth,  Maude  Elinor 
Bower,  James,  Jr.     . 
Boyd,  Mary  Turck 
Bruorton,  Earle  Wallace 
Budge,  William  Karl 
Burnham,  James  Erastus 
Burt,  Stanley  Lyman 
Cassidy,  Marion  Stewart 
Cormier,  Francis  Joseph 
Couhig,  Philip  Henry 
Davenport,  Preston  Julian  ' 
Davis,  Evelj'n  Louise 
Dick,  Ernest  Albert 
Dodge,  Eliot  Perkins 
DooGttle,  Alden  Hartwell 
Douglass,  Earle  Lawrence 
Dow,  Philip  Norman 
Drake,  Dorothy  Madeline 
Durkee,  Lewis  Leland 
Fessenden,  Richard  William 
Fitzgerald,  Lillian  Alice    . 
Flynn,  Alan  Foster 
Ford,  "William  Warner 
Eraser,  Carl  Arthur 
Fraser,  Harry  Edward 
Galbraith,  Leo  Lake 
Gavin,  Linus  Arthur 
Goodwin,  Marvin  Warren 
Goren,  Louis  . 
Grant,  Theodore  James    . 
Grayson,  Herbert     . 
Greenwood,  Elliott  Kelton 
Gustafson,  Alton  Hermon 
Hatch,  Harold  Curtis 
Haynes,  Walter  Lincoln    . 
Hill,  Arthur  Blair     . 
HoUingworth,  Duncalf  Wright 
Howes,  Stanley  Edward    . 
Huke,  Barbara  Allen 
Jameson,  Matthew 
Jensen,  Harold  Stery 
Johnson,  Philip  Gordon    . 
Jones,  Alvah  Wesley 
Jones,  Lawrence  Lakin 
Kafafian,  Sarkis  Petros     . 
Kelso,  George 
Lambert,  John  Ford 
Langshaw,  Hatton,  Jr. 
Larsinos,  George  John 
Loud,  Emery  Shaw 
MacMasters,  Majel  Margaret 
Mann,  Albert  Irving 
Moberg,  Herbert  Elof 
Moran,  Jotin 

Needham,  Basil  Arthur     . 
Nichols,  Chester  Willard 
Nichols,  Helen  Louise 

Nickerson,  Elsie  Elizabeth 
Norcross,  Roy  Ellis 
Novick,  Leo  Altschuler 
Otto,  Raymond  Herman 
Palmer,  Gary  Davis 
Peircc,  Veasey 
Pomeroy,  Elizabeth  Clark 
Potter,  Royal  Wesley 
Putnam,  Ruth  Evelyn 
Rainault,  Ernest 
Reed,  Charles  Porter 
Richards,  James  Marsh 
Richardson,  Henry  Howe 
Robinson,  Clifton  Fairbanks 
Rowen,  Edward  Joseph    . 
Sawyer,  Roland  Damon,  Jr. 
Shea,  Margaret  Catherine 
Smiley,  Ray  Guild   . 
Smith,  Margaret  Park 
Smith,  Myron  Newlon 
Smith,  Raymond  I'Jllingwood 
Sniffen,  Loren  Fillow 
Spooner,  Raymond  Hildreth 
Stevens,  Alvin  Gay 
Stopford,  William  Turner 
Sullivan  Donald  Clifford   . 
Sweet  land,  Augustus  Francis 
Temple,  John  Hurrington 
Thompson,  Gerald  Thayer 


Falls 


Holyoke 

Holyoke 

Holyoke 

Ontega,  Fla. 

Reading 

Mattapan 

Springfield 

Easthampton 

Wellesley 

Newtonville 

Beverly 

Shelbume  Falls 

Springfield 

Lawrence 

Beverly 

Northfield 

Springfield 

Bolton    . 

Cambridge 

Beverly 

Middleborough 

Holyoke 

Newton 

Dal  ton    . 

Westborough 

Jamaica  Plain 

South  Hadley 

Natick    . 

Reading 

Chelsea  . 

Auburndale 

Milford  . 

Hubbardston 

Campello 

Melrose 

Springfield 

Walpole 

Providence,  R 

Brimfield 

South  Hadley 

Everett  . 

Westfield 

Amherst 

Salisbury 

Campello 

Amherst 

Reading 

Gleasondale 

New  Bedford 

Westfield 

North  Abington 

Ashburnham 

Dalton    . 

Brockton 

Amherst 

Taunton 

Natick    . 

Northampton 


East  Boston    . 

Brimfield 

Amherst 

lyawrence 

Grafton,  Vt.    . 

Dorchester 

Longmeadow  . 

Providence,  R.  I. 

Greenfield 

Holyoke 

West  Bridgewater 

Springfield 

Millis      . 

Newtonville     . 

Westfield 

Ware 

Holyoke 

Worcester 

Taunton 

Millbury 

Salem 

Westport,  Conn. 

Brimfield 

Needham 

Newtonville     . 

Amherst 

Stoneham 

Shelburnc  Falls 

Shelburne  Falls 
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Abigail  Adams  House. 

Abigail  Adams  House. 

Kappa  Epsilon. 

Abigail  Adams  House. 

French  Hall. 

3  North  College. 

Lambda  Chi  Alpha. 

Alpha  Sigma  Phi. 

Abigail  Adams  House. 

Phi  Sigma  Kappa. 

Q.  T.  V. 

Q.  T.  V. 

Abigail  Adams  House. 

Alpha  Gamma  Rho. 

Theta  Chi. 

The  Aggie  Inn. 

Alpha  Gamma  Rho. 

Alpha  Gamma  Rho. 

Abigail  Adams  House. 

Theta  Chi. 

Alpha  Gamma  Rho.  5 

Abigail  Adams  House. 

Kappa  Epsilon. 

Alpha  Gamma  Rho. 

Theta  Chi. 

Kappa  Sigma. 

Kappa  Gamma  Phi. 

Kappa  Sigma. 

Alpha  Sigma  Phi. 

14  South  College. 

13  North  College. 

Alpha  Sigma  Phi. 

Q.  T.  V. 

Clark  Hall. 

Alpha  Gamma  Rho. 

Phi  Sigma  Kappa. 

Phi  Sigma  Kappa. 

Lambda  Chi  Alpha. 

Alpha  Gamma  Rho. 

Abigail  Adams  House. 

Kappa  Epsilon. 

Sigma  Phi  Epsilon. 

West  Street. 

Kappa  Gamma  Phi. 

Phi  Sigma  Kappa. 

11  North  College. 

Sigma  Phi  Epsilon. 

Lambda  Chi  .\lpha. 

Alpha  Sigma  Phi. 

17  North  College. 

Theta  Chi. 

Abigail  Adams  House. 

Sigma  Phi  Epsilon. 

Alpha  Sigma  Phi. 

51  Northampton  Road. 

Sigma  Phi  Epsilon. 

54  Lincoln  Avenue. 

200  Bridge  Street,  Nort 

amjDton. 
Abigail  Adams  House, 
Lambda  Chi  .Alpha. 
56  Pleasant  Street. 
Kappa  Gamma  Phi. 
3  North  College. 
Phi  Sigma  Kappa. 
Abigail  .\dams  House, 
Phi  Sigma  Kappa. 
Abigail  .\dams  House. 
Kappa  Epsilon  House, 
Lambda  Chi  .\lpha. 
Phi  Sigma  Kappa. 
Phi  Sigma  Kappa. 
Q.  T.  V. 

Sigma  Phi  Epsilon. 
The  Aggie  Inn. 
Abigail  .Adams  House 
Alpha  Sigma  Phi. 
.\bigail  Adams  House, 
Phi  Sigma  Kappa. 
French  Hall. 
84  Pleasant  Street, 
Clark  Hall. 
Kappa  Sigma. 
Theta  Chi. 
25  Gray  Street. 
Q.  T.  V. 
Q.  T.  V. 
Theta  Chi. 


'  Candidate  for  degree  of  B.Voc.Agri. 


Part  II. 

Thurlow,  George  Harold  . 
Tucker,  Edwin  Locko 
Tulenko,  John 
Turner,  Charles  Edgar 
Van  Alstyne,  Lewis  Morrell 
Walsh,  Philip  Baker 
Warren,  Francis  Walter    . 
Wheeler,  Ellsworth  Haines 
White,  Earl  Martin 
White,  Montague     . 
Williams,  Donald  Reed     . 
Wilson,  James  Stewart 
Yarwood,  George  Arthur 


West  Newbury 

Kaldwinsville  . 

Sunderland 

Springfield 

Kinderhook,  N.  Y. 

Amherst 

Stow 

Bolton     . 

Abington 

West  Hartford,  Conn. 

Northfield 

Brooklyn,  N.  Y. 

Syracuse,  N.  Y. 
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Kappa  Sigma. 

Kappa  Gamma  Phi. 

Sunderland. 

8  Mt.  Pleasant. 

Phi  Sigma  Kappa. 

S.'i  East  Pleasant  Street. 

Theta  Chi. 

Alpha  Gamma  Rho. 

Kappa  Sigma. 

Q.  T.  V. 

Alpha  Sigma  Phi. 

Phi  Sigma  Kappa. 

101  Butterfield  Terrace, 


AJbertini,  Paul  Flanders   . 
Ames,  Robert  Call  . 
Amstein,  William  Gerald 
Anderson,  Andrew  Bremer 
Baker,  Phihp  Woodell 
Barney,  Laurence  Hillman,  Jr, 
Berry,  George  Robert 
Biron,  Raphael  Alfred 
Black,  Lewis  Herbert 
Boden,  Frank  Joseph 
Botulinski,  Frank  John 
Bovarnick,  Max 
Bray,  Frederick  Roland 
Briggs,  Lawrence  Elliott 
Bruce,  Frances  Clara 
Buckler,  Ella  Maude 
BurreU,  Robert  Wallace 
Campbell,  Jean  Matilda 
Carlson,  Oscar  Ernest 
Cartwright,  Calton  Oliver  > 
Chamberlain,  Alexander  Rodger 
Clagg,  Charles  Floyd 
Cobb,  Roger  Madison 
Connell,  Edward  Anthony 
Cook,  Wendell  Burnham 
Crooks,  Clarence  Arthur  . 
Cummings,  Maurice  Andrew 
Cutler,  Samuel 
Davison,  Ruth  Eugenia    . 
Difley,  Raymond  Frederick 
Dole,  Wilham  Levi 
Elder,  Hubert  Gray 
Farwell,  Theodore  Austin 
Foley,  Richard  Carol 
3alanie,  Demetrius  Lincoln 
joller,  Hilda  Margaret     . 
3oodell,  Ruth  Edna 
Glreenaway,  James  Emerson 
jriffin,  Raymond  George 
Haertl,  Edwin  Jacob 
Hanson,  Daniel  Cameron 
Harris,  Herbert  Joseph 
Hart,  Ralph  Norwood 
Haskins,  Ralph  Warner 
Hatch,  George  Franklin,  Jr. 
Henneberry,  Thomas  Vincent 
Hilyard,  Joseph  Raymond 
Huthsteiner,  Elladora  Kathryn 
Foyce,  Milton  GofI  . 
Krassovsky,  Leonid  Alexander 
Kuzmeski,  John  William 
LeNoir,  Thomas  Benjamin 
layman,  Orlando  Hammond 
Mahoney,  John  Joseph     . 
Vlalley,  Joseph  Anthony  . 
Vlaxwell,  Lewis  Joseph 
VIcAllister,  Robert  Wright 
VIcCabe,  Echth  Mary 
VlcVey,  Ernest  Gregory   . 
VIerhni,  Angelo  Albert 
MilUgan,  Kenneth  William 
Vlorrill,  Alfred  Clayton     . 
Vlullen,  Francis  Redding 
^lurdough,  Edwin  Lincoln 
^ash,  Korman  Blake 
"Jottebaert,  Harry  Charles 
^arkin,  William  Hildreth 
'arsons,  Clarence  Howard 
'arsons,  Josiah  Waite,  Jr. 
'artenheimer,  Merrill  Henry 
'ickens,  Herman  Eames  . 
'owell,  Charles  Mason     . 


Class  or  1927. 

Billerica 

Vineyard  Haven 

South  Deerfield 

Hudson 

Amherst 

New  Bedford 

Northampton 

Amesbury 

Williamsbvu'g 

North  Wilbraham 

Boston    . 

Dorchester 

Amherst 

Rockland 

Easthampton 

Pittsfield 

Abington 

West  Medford 

Boston    . 

Northampton 

Springfield 

Barnstable 

Wrentham 

Maiden  . 

Townsend 

North  Brookfield 

Cambridge 

Springfield 

West  Springfield 

Worcester 

Medford 

Amherst 

Turners  Falls 

Portland,  Me. 

Natick    . 

Holyoke 

Westborough 

Springfield 

Southwick 

West  Roxbury 

Dracut   . 

Springfield 

Boston    . 

Greenfield 

West  Roxbury 

Manchester 

Beverly 

Pittsfield 

Rumford,  R. 

Russia    . 

Leverett 

Greenwood 

Hilo,  Hawaii 

Westfield 

Watertown 

Stoneham 

North  Billerica 

Holyoke 

Stoughton 

North  Adams 

State  Line 

Natick    . 

Becket    . 

Springfield 

Abington 

Lexington 

Chicopee 

North  Amherst 

Northampton 

Greenfield 

Stoneham 

Brookfield 


Kappa  Epsilon. 

46  Pleasant  Street. 

Q.  T.  V. 

Lambda  Chi  Alpha. 

165  South  Pleasant  Street. 

2  North  College. 

Alpha  Sigma  Phi. 

Theta  Chi. 

Alpha  Gamma  Rho. 

29  North  Prospect  Street. 

Kappa  Gamma  Phi. 

14  South  College. 

5  Hitchcock  Street. 

Theta  Chi. 

Abigail  Adams  House. 

Abigail  Adams  House. 

Theta  Chi. 

Abigail  Adams  House. 

Kappa  Epsilon. 

Kappa  Epsilon. 

Lambda  Chi  Alpha. 

Alpha  Gamma  Rho. 

15  Hallock  Street. 
Sigma  Phi  Epsilon. 
Alpha  Gamma  Rho. 
Alpha  Gamma  Rho. 
Theta  Chi. 

15  South  College. 
Abigail  Adams  House. 
Phi  Sigma  Kappa. 
Kappa  Sigma. 
39  Amity  Street. 
Alpha  Sigma  Phi. 
Sigma  Phi  Epsilon. 
Alpha  Sigma  Phi. 
Abigail  Adanw  House. 
Abigail  Adams  House. 
Lambda  Chi  Alpha. 
Sigma  Phi  Epsilon. 
Kappa  Sigma. 
Alpha  Gamma  Rho. 
The  Apiary. 
Alpha  Gamma  Rho. 
Q.  T.  V. 
Theta  Chi. 
2  North  College. 
Q.  T.  V. 

Abigail  Adams  House. 
44  Triangle  Street. 
Kappa  Gamma  Phi. 
Amherst,  R.  F.  D. 
Alpha  Sigma  Phi. 
Phi  Sigma  Kappa. 
Q.  T.  V. 

Kappa  Gamma  Phi. 
West  Experiment  Station. 
Alpha  Gamma  Rho. 
Abigail  Adams  House. 
Q.  T.  V. 

Sigma  Phi  Epsilon. 
Lambda  Chi  Alpha. 
Phi  Sigma  Kappa. 
Sigma  Phi  Epsilon. 
Lambda  Chii  Alpha. 
Kappa  Sigma. 
Lambda  Chi  Alpha. 
West  Experiment  Station. 
North  Amherst. 
Kappa  Sigma. 
Phi  Sigma  Kappa. 
Kappa  Gamma  Phi. 
Theta  Chi. 


1  Candidate  for  degree  of  B. Voc.Agri. 
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Pratt,  Martha  Elizabeth  . 
Pyle,  Everett  John 
Reed,  James  Burbaak 
Rhoades,  LawTence  Duncan 
Richter,  Otto  Hermann    . 
RhTxay,  Ezekiel 
Robinson,  Neil  Cooley 
Russell,  Charles  Edwin     . 
Savage,  Donald  Clifford   . 
Sharp,  Dallas  Lore,  Jr. 
Sherman,  Willis  Whitney 
Snyder,  Allan 
Spelman,  Albert  Francis  . 
Swan,  Frederick  Walter    . 
Thompson,  Arthur  Richard 
Tobey,  Edwin  Albert 
Verity,  Herbert  Foster 
Walker,  Almeda  Marion  . 
Whitaker,  Lewis  Harlow  . 
White,  John  Everett 
Wiggin,  Jennie  May 
Williams,  Earl  Fletcher    . 


Hadley  . 

Plymouth 

Waltham 

New  Marlborough 

Holyoke 

Holyoke 

Arlington  Hts. 

West  Brookfield 

South  Orange,  N.  J. 

Hingham 

Boston    . 

Holyoke 

New  London,  Conn 

Milton    . 

West  Bridgewater 

Belmont 

Woburn 

Southbridge    . 

Hadley  . 

Abington 

Worcester 

Whitinsville    . 


P.D.  3] 

116  Pleasant  Street. 
Theta  Chi. 
Theta  Chi. 
Alpha  Gamma  Rho. 
Alpha  Sigma  Phi. 
56  Pleasant  Street. 
2  North  College. 
Stockbridge  Hall. 

13  Phillips  Street. 
Q.  T.  V. 

Stockbridge  Hall. 
Alpha  Sigma  Phi. 

14  North  College. 
Q.  T.  V. 

Lambda  Chi  Alpha. 
Phi  Sigma  Kappa. 
Q.  T.  V. 

Abigail  Adams  House. 
Kappa  Sigma. 
Kappa  Sigma. 
Abigail  Adams  House. 
Kappa  Epsilon. 


Abrahamson,  Howard  Joseph 
Agambar,  Arnold  William 
Allen,  Leo  Linwood  Fenton' 
Amatt,  Jack 
Barber,  Ruth  Moulton 
Barnard,  Ellsworth 
Bartlett,  Kenneth  Alden  . 
Batchelder,  Lora  Margaret 
Baumgartner,  Hans 
Bearse,  Gordon  Everett    . 
Beeman,  Marjorie  Elise 
Biggs,  Edward  Mark 
Blomquist,  Gustave  Stanley 
Bradford,  David  Carlton 
Bray,  Walter  Abner 
Brockway,  Horace  Taylor,  Jr. 
Burke,  William  James 
Campbell,  Donald  Hays 
Campion,  Thomas  Joseph 
Cann,  Marvin  Francis 
Capone,  Mario 
Chapman,  Dorothy  Ann 
Clark,  Harold  Eugene 
Cook,  Albert  Cairnes 
Cooke,  Dorothy  Mabel 
Crowley,  Francis  Jeremiah 
Cunningham,  James  Hugh 
Davis,  Richard  Jackson    . 
Dean,  Carolyn 
Denton,  Ian  Oliphant 
Draper,  William  Hill,  Jr. 
Dresser,  Horatio  Malcolm 
Duffield,  Susan  Muir 
Elliott,  Lawrence  William 
Estes,  Wendall  Eames 
Ewer,  Seth  Judaon  . 
Ferguson,  Thomas  Wells,  Jr. 
Flemings,  Frederic  James 
Forest,  Joseph  Henry 
Fox,  Robert  Leo 
Frese,  Paul  Frederick 
Galvin,  William  Frederick  ■ 
Gifford,  Charles  Edwin  i 
Goldberg,  Louis  Noah 
Goldberg,  Maxwell  Henry 
Golledge,  Robert  James 
Gwynn,  Arthur  William 
Hall,  Barbara  Janet 
Hall,  Harriet  Phoebe 
Hall,  John  Stanley  . 
Harris,  Edmund  George 
Hemenway,  Truth  Mary 
Hodaon,  Alexander  Carlton 
Holland,  Bertram  Holbrook 
Homeyer,  Frank  Fuller 
Howland,  Walter  Morton 
Hyde,  William  Eaton 
Hynes,  Ralph  William 
Ingraham,  Mary 
Isham,  Paul  Dwight 
Kane,  Thomas  Joseph 
Karrer,  Robert  Joseph 


Class  of  1928. 

.  Waltham 
.  Holyoke 
.     Athol      . 

Northampton 
.     Monson 
.     Shelburne  Falls 

Dorchester 
.     Easthampton 
.     Pittsfield 
.     Medfleld 

'.     New  York,  N.  Y. 

.     Wollaston 

.     Springfield 

.     Amherst 

.     South  Hadley 

.     Springfield 

.     Shirley    . 

.     Amherst 

.     Lynn 

.     Chelsea  . 

Newtonville 

Montague 
.     Waverley 
.     Richmond 
.     Ajnherst 
.     Atlantic 
.     Arlington 
.     Utica,  N.  Y. 
.     Attleboro 

Watertown 
.     South  Hadley 
.     Detroit,  Mich. 
.     Waltham 
.     West  Duxbury 

Leyden  . 
.     Newton  Highlands 
.     Sharon    . 
.     Arlington 

Ware 
.     Waltham 
.     Greenfield 

Sutton    . 
.     Wilmington 

Stoneham 

Cheshire 
.     Roslindale 
.     Great  Barrington 
.     Great  Barrington 

Lynn 

Baldwinsville  . 
.     Holden  . 
.     Reading 
.     Millis      . 
.     Wellesley  Farms 
.     Conway 
.     Amherst 
.     Holyoke 
.     Millis      . 
.     Hampden 
.     Westfield 
.     Hingham 


.     9  South  College. 
.     81  Pleasant  Street. 
.     Theta  Chi. 

Kappa  Sigma. 
.     Abigail  Adams  House. 
.     Q.  T.  V. 

.     Lambda  Chi  Alpha. 
.     Abigail  Adams  House. 
.     11  South  College. 
.     1  North  College. 

Abigail  Adams  House. 
.     Kappa  Epsilon. 
.     Lambda  Chi  Alpha. 
.     27  Fearing  Street. 

5  Hitchcock  Street. 
.     Q.  T.  V. 

.     81  Pleasant  Street. 
.     10  South  CoUege. 
.     83  Pleasant  Street. 

70  Lincoln  Avenue. 
.     4  North  CoUege. 
.     Abigail  Adams  House. 

East  Experiment  Static 
.     12  North  College. 
.     Abigail  Adams  House. 

20  Woodside  Avenue. 
.     11  South  CoUege. 
.     7  North  College. 
.     Abigail  Adams  House. 
.     29  Fearing  Street. 

Kappa  Sigma. 
.     Alpha  Sigma  Phi. 
.     AbigaU  Adams  House. 

16  South  CoUege. 

Care  of  Mr.  Everson. 
.     13  PhUHps  Street. 
.     Theta  Chi. 
.     13  Phillips  Street. 
.     Alpha  Gamma  Rho. 
.     Q.  T.  V. 
.     42  Lincoln  Avenue. 
.     15  North  CoUege. 

Kappa  Sigma. 
.     15  South  College. 
.     13  South  College. 
.     Sigma  Phi  Epsilon. 
.     Q.  T.  V. 

.     ."Abigail  Adams  House. 
.     Abigail  Adams  House. 

Alpha  Gamma  Rho. 
.     Kappa  Gamma  Phi. 

Abigail  Adams  House 

Sigma  Plii  Epsilon. 

6  Nutting  Avenue. 
.     Theta  Chi. 

.     44  Sunset  Avenue. 

.     55  Pleasant  Street. 

.     81  Pleasant  Street. 

.     AbigaU  Adams  House 

.     Q.  T.  V. 

.     Q.  T.  V. 

.     Phi  Sigma  Kappa. 


'  Candidate  for  degree  of  B.Voc.Agri. 

*  Admitted  on  probation,  entrance  record  not  clear. 


Part  II. 

Kennedy,  Wellington  Waterloo,  3d, 

kidder,  Dana  Judson,  Jr. 

Kimball,  John  Adams 

Lane,  Donald  Ricker 

LaPrise,  Albert  Joseph 

jassiter,  Elizabeth  Ruthi 

L,aubenstein,  Karl  George 

jaun,  George  Christian    . 

jawrence,  Julia  Ruth 

jconard,  Charles  Smith 

jeonard,  Dorothy  Luella 

jincoln,  Robert  Alexander 

kittle,  Margaret  Adams    . 

jorinii:,  Douglas  Winthrop 

Vlarsh,  Edwin  Elliott 

Vlarston,  Leon  Chester,  Jr. ' 

vlarx,  Walter  Herman 

VioEwen,  Leslie  Irving     . 

VicQuire,  Walter  Kenneth 

iloore,  Ethan  Dana 

ilorey,  Elizabeth  Alma    . 

doriarty,  Robert  Earl 

ilorland,  Harold  Laurud^ 

dulhern,  Daniel  Joseph   . 

durch,  Ralph  Gordon 

■JolDle,  Frank  Freeman  2    . 

■Jutting,  John  Lyman 

)'Connor,  Margaret  Merrill 

)wers,  Robert  Hammond 

'anzica,  Josephine  . 

'ickett,  Thomas  Austin    . 

'incombe,  Caroline  Louise 

'lantinga,  Oliver  Samuel 

'lantinga,  Sarah  Theodora 

'ratt,  Marjorie  Johnson  . 

'rentiss,  Adelaide  Hatheway 

'reston,  Charles  Putnam 

'reston,  Stanley  Nichols 

'rector,  Harriet  Ellise 

'urrington,  Rachel  Elizabeth 

juinn,  John  Francis 

ledgrave,  Arnold  Ide 

leed,  Roland  Ellsworth    . 

Lice,  Cecil  Curtis     . 

bicker,  Albion  Barker 

kOper,  Hartwell  Eveleth 

Lourke,  Charles  Henry     . 

iyan,  Edward  Parker  -     . 

chappelle,  Newell  Allen 

ohniidt,  Ernest  John 

immons,  Oliver  Dorrance 

mith,  Charles  James,  Jr. 

mith,  LesUe  Rockwell,  Jr. 

mith,  Walter  Russell 

juttigate,  Barbara  Willson 

pencer,  Ernest  Leavitt    . 

iratton,  Frank 

ilhvan,  Charles  Burke  - 

homas,  Howard 

hompson,  Frances  Clarinda 

hompson,  Leonard  Lewis, 

mil,  Henry  Bailey 

ufts,  Warren  John 

ullooh,  George  Sherloch 

uttle,  Alden  Parker 

an  Hall,  Walter  Bernhardt 

oetsch,  George  Bernard 

'ashburn,  Edward  Allen  ' 

'eiler,  Grace  Elaine 

'eloh,  Richard  Francis    . 

'endell,  George  Goodwin 

'hite,  Edwin  Searles 

ilcox,  Philip  Emerson    . 

ilder,  Edwin  Arthur 

ilhams,  Florence  Dorothea 

illiams,  Lloyd  George    . 
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Red  Bank,  N.  J. 

Fayville 

Littleton 

Brockton 

Great  Barrington 

Holyoke 

Maynard 

Waterville,  Conn. 

Springfield 

Chicopee 

West  Springfield 

Hingham 

Newburyport 

Springfield 

Pittsfield 

Brockton 

Holyoke 

Winchester 

Whitinsville     . 

West  Springfield 

Bolton    . 

Monson 

Islington 

Roshndale 

Holliston 

Fall  River 

West  Berlin     . 

Haverhill 

Taunton 

Boston    . 

Beverly 

North  Adams 

Amherst 

Amherst 

Dalton    . 

Plainfield,  Conn. 

Danvers 

Danvers 

South  Weymouth 

Shattuckville  . 

New  Bedford  . 

Hopedale 

Greenfield 

Spencer 

Turner,  Me.     . 

Closter,  N.  J. 

Framingham   . 

Swampscott     . 

Hamburg,  Pa. 

Longmeadow  . 

Beverly 

North  Wilmington 

Hadley  . 

Holden  . 

Sea  View 

Lowell    . 

Lawrence 

Fall  River 

Holyoke 

Amherst 

Greenfield 

Lowell    .       _    . 

Jamaica  Plain 

Bridgewater     . 

South  Milford 

Roslindale 

Greenfield 

Marion  . 

Amherst 

Salem 

Belmont 

Worcester 

Rockland 

Sterling  Jet.     . 

East  Norton    . 

Pittsfield 


Kappa  Epsilon. 

Thota  Chi. 

9  North  College. 

7  North  College. 
9  South  College. 
Abigail  Adams  House. 

8  North  College. 
70  Lincoln  Avenue. 
Abigail  Adams  House. 
Lambda  Chi  Alpha. 
Abigail  Adams  House. 
Theta  Chi. 

Abigail  Adams  House. 
6  Nutting  Avenue. 
Q.  T.  V. 
27  Fearing  Street. 

9  South  College. 

9  North  College. 

10  North  College. 
Alpha  Gamma  Rho. 
Abigail  Adams  House. 
21  Fearing  Street. 

86  Pleasant  Street. 

6  North  College. 
8  North  College. 
Q.  T.  V. 

3  Fearing  Street. 
Abigail  Adams  House. 
Alpha  Gamma  Rho. 
Abigail  Adams  House. 
84  Pleasant  Street. 
Abigail  Adams  House. 
North  East  Street. 
North  East  Street. 
Abigail  Adams  House. 
Abigail  Adams  House. 
Kappa  Sigma. 
Kappa  Sigma. 
Abigail  Adams  House. 
Abigail  Adams  House. 
10  North  College. 
Phi  Sigma  Kappa. 
16  North  College. 
Stockbridge  Hall. 

7  North  College. 
Farmhouse. 

8  Kellogg  Avenue. 
Kappa  Gamma  Phi. 
25  Amity  Street. 

6  Nutting  Avenue. 
3  Fearing  Street. 
1.5  PhiUips  Street. 
Hadley. 

Alpha  Gamma  Rho. 
Abigail  Adams  House. 
83  Pleasant  Street. 
86  Pleasant  Street. 
Care  of  Mr.  Everson. 
16  North  College. 
Mt.  Pleasant. 
12  North  College. 
Sigma  Phi  Epsilon. 
1  North  College. 
Q.  T.  V. 
Baker  Place. 
Alpha  Sigma  Phi. 
Sigma  Phi  Epsilon. 
Alpha  Sigma  Phi. 
34  Main  Street. 
Theta  Chi. 
21  Amity  Street. 
5  North  College. 
70  Lincoln  Avenue. 
83  Pleasant  Street. 
Abigail  Adams  House. 
Kappa  Epsilon. 


iams,  Buell  Thompson  . 
iams,  Harold  Sweetnam 
iams,  Stephen  2     . 
berti,  Francis  Daniels 
isell,  Harold  King 
/ery,  Blanche  Deane 
i^iley,  Stanley  Fuller 
irr,  Charles  Wesley 


Class  of  1929. 

Dalton    . 
Whitinsville     . 
Easthampton 
Greenfield 
Grantwood,  N.  J. 
Greenfield 
Middleborough 
Pittsburgh,  Pa. 


32  North  Prospect  Street. 
6  Nutting  Avenue. 
32  North  Prospect  Street. 
10  Nutting  Avenue. 
73  Pleasant  Street. 
Abigail  Adams  House. 
21  Fearing  Street. 
The  Davenport. 


1  Admitted  on  probation,  entrance  record  incomplete. 

2  Candidate  for  degree  of  B.Voc.Agri. 
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Bartlett,  Irene  Lawrence 
Bates,  Ira  Spaulding 
Benjamin,  Hazel  Elvira 
Bern,  Philip    . 
Bertenshaw,  Edith  Louise 
Black,  Chesley  Leman 
Blaisdell,  Matthew  Louis 
Bliss,  Lois  Anne 
Bond,  James  Eaton,  Jr. 
Bowie,  Robert  Lester 
Brackley,  P  loyd  Earle 
Burgess,  Emory  Dwight 
Canaey,  George  Gridley 
Carruth,  Laurence  Adams' 
Carter,  Warner  Harris 
Chad  wick,  John  Shore 
Chapin,  Alice  Streeter 
Chapin,  Horace  Ralph 
Charleston,  George  Robinson 
Cleaves,  Charles  Shepley 
Clements,  Charles  Robert  CroSord 
Collins,  Edgar  Winslow     . 
Comins,  Lawrence  Albert 
Cook,  Florence  Mary 
Copson,  Harry  Rollason   . 

Coukos,  Andrew! 
Cox,  Adelbert  Winters 
Crowley,  Dennis  Michael 
Davis,  Donald  Austin 
Davis,  Kendall  Edgar 
Dawe,  Ralph  Turner 
Day,  William  Albert  Palmer 
Devine,  John  Warren 
Dutton,  George  Wallace  . 
Dyer,  Arnold  Walton 
Edson,  William  Gordon  i 
Egan,  William  Ambrose    . 

Elliot,  Davis  Haskins 
Fairbairn,  William  Richard  i 
Faulk,  Ruth  Adelaide 
Flint,  George  Bemis 
Fonseca,  Martin  Goodman 
Fontaine,  Mildred    . 
Foster,  Edward  Clark 
Foster,  Thomas  William   . 
Frost,  Charles  Austin 
Gagliarducci,  Anthony  Lewis' 

Gasper,  Frank  ' 
Giandominico,  Stephen 
Goodwin,  Laurence  Hunter ' 
Gordon,  George  Bauchop 
Graves,  Arthur  Hall  1 
Graves,  Lyman  William    . 
Grover,  Richard  Whiting 
Hammond,  Marjorie  Allerton 
Harrington,  Mary  Eileen 
Harris,  Robert  Henry 
Hawley,  Guila  Grey 
Henderson,  Everett  Spencer 
Hinchey,  Anne  Elizabeth 
Hintze,  Roger  Thomas 
Horan,  Timothy  Joseph    . 
Hotchkiss,  Irving  Parsell 
Howard,  Martin  Stoddard 
Howe,  Frank  Irving,  Jr. 
Hunter,  Walter  Gordon 
Huss,  Miriam  Hail  . 
Johnson,  Alice  Luvanne 
Johnson,  Clifton  Russell 2 
Jones,  Janet  Mayo  . 
Jones,  Leroy  Osgood 
Kane,  Mary  Catherine 
Kay,  John  Reid 
Kelleher,  Edmund  Louis 
Kelley,  Charles  Edward 
Kingman,  Harriet  Cushman 
Kinney,  Asa  Foster 
Kreienbaum,  Roman  Albert 
Ladas,  Constautine  Pericles^ 
Lane,  Thomas  Ed\vard 
Lincoln,  Marj^aret  Elizabeth 
Love,  Elizaljclh  Perry 
Lyman,  Warren  Hillsgrove  ' 
Lynch,  Elizabeth  Anne     . 
Macione,  Augustus  Paul  . 


Brattleboro,  Vt. 

Whitinsville     . 

Ashfield 

Dorchester 

Fall  River 

Reading 

South  Ashfield 

Springfield 

South  Lancaster 

East  Milton     . 

Strong,  Me.     . 

Melrose  Highlands 

South  Hadley 

Worcester 

Amherst 

Worcester 

Sheffield 

Chicopee  Falls 

Everett  . 

Gardner 

Melrose 

East  Brimfield 

Millers  Falls 

Hadley   . 

Easthampton. 


Lynn 

Framingham 
Boston    . 
Bedford 
Springfield 
North  Adams 
Watertown 
Arlington 
Carlisle  . 
Falmouth 
East  Braintree 
Springfield 

Dartmouth 

Rockland 

Brockton 

Lincoln  . 

Boston    . 

Fall  River 

Haydenville 

Sherbom 

Belmont 

Springfield 

Dighton 
Walpole 
WoUaston 
West  Newton 
Shelburne  Falls 
Conway 
Cambridge 
Onset 
Holyoke 
Greenfield 
Westfield 
West  Hartford 
Palmer   . 
Amherst 
Whitinsville 
Green's  Farm, 
Northfield,  Vt, 
Norfolk 
South  Sudbury 
Newton  Centre 
Holden   . 
Worcester 
Amherst 
Greenfield 
Holyoke 
Boston    . 
West  Roxbury 
Dalton    . 
Natick    . 
South  Hadley 
Bridgewaler 
Boston    . 
East  Boston 
Shirley   . 
Auburn  . 
Florence 
Easthampton 
Peabody 


,  Conn 


Conn 


P.D.I. 

Abigail  Adams  House 
6  Nutting  Avenue. 
Abigail  Adams  House 
15  South  College. 
Abigail  Adams  House 
97  Pleasant  Street. 
Sunderland. 
Abigail  Adams  House 
SI  Pleasant  Street. 

6  Phillips  Street. 
15  Fearing  Street. 
86  Pleasant  Street. 
81  Pleasant  Street. 
15  Phillips  Street. 
Amherst,  R.  F.  D. 
27  Fearing  Street. 
Abigail  Adams  House 
51  Amity  Street. 

101  Pleasant  Street. 

9  Fearing  Street. 
86  Pleasant  Street. 

10  Nutting  Avenue. 
3  Nutting  Avenue. 
Amherst,  R.  F.  D.  1. 
IS  Chapman  Ave.,   !  st- 

hampton. 
21  Pleasant  Street. 

7  East  Pleasant  Strc  . 
6  North  College. 

21  Fearing  Street. 
9  Fearing  Street. 
Theta  Chi. 
30  Fearing  Street. 
21  Fearing  Street. 
3  Allen  Street. 
86  Pleasant  Street. 
84  Pleasant  Street. 
Care  of  Prof.  Banta,  in- 
set Avenue. 

6  PhiUips  Street. 
66  Pleasant  Street. 
Abigail  Adams  Hous( 
81  Pleasant  Street. 
Farmhouse. 
Abigail  Adams  Housi 
Haydenville. 

7  East  Pleasant  Stret 

15  North  College. 
Care     of     Prof.     B  ta, 

Sunset  Avenue. 
Care  of  Prof.  Sears. 
7  Phillips  Street. 
84  Pleasant  Street. 
44  Sunset  Avenue. 
3  Fearing  Street. 

9  Mt.  Pleasant. 
83  Pleasant  Street. 
Abigail  Adams  House 
Abigail  Adams  House 
53  Lincoln  Avenue. 
Abigail  Adams  House 

3  Nutting  Avenue. 
Abigail  Adams  House 
Aggie  Inn. 

4  North  College. 
Farmhouse. 

97  Pleasant  Street. 
17  Phillips  Street. 
13  North  College. 
Abigail  Adams  House 
Abigail  Adams  House 

5  North  College. 

10  Woodside  Avenue. 
12  South  College. 
Abigail  Adams  House 

16  South  College. 

6  North  College. 

32  North  Prospect  Sun. 
Abigail  Adams  House 
42  McClellan  Street. 
S3  Pleasant  Street. 
Pease  Avenue. 
97  Pleasant  Street. 
Abigail  Adams  Iiou?i 
Abigail  Adams  liousi 
21  Fearing  Street. 
Abigail  Adams  House 
3  Fearing  Street.         | 


'  Candidate  for  degree  of  B.Voc.Agri. 

•  Admitted  on  probation,  entrance  record  incomplete. 


art  II. 

anoheater,  Erford  Dayton 
ansur,  Paul  Buck 
arsh,  Kendall  Howe 
art,  Willis  Hilliard  ' 
cKay,  Catherine  Mary 
cKittrick,  Kenneth  Fraser 
ills,  Taylor  Mark 
insuk,  Henry  George     . 
organ,  Vernon  Dwight 
orrison,  Leonard  William 
orae,  Emily  Albertina    . 
urphy,  Charles  Daniel  . 
ish,  Robley  Wilaon 
jwell,  Florine  Elizabeth 
ohols,  Edward  Holyoke 
ckerson,  Ralph  Francis 
tkiewicz,  Boleslaw 
Leary,  William  Joseph 
ickard.  Faith  Evelyn     . 
.rrish,  Ruth  Harriet 
,ulson,  John  Edward 
lase,  Holton  Stebbins     . 
irkins,  Esther  Janet 

Try,  Kenneth  William   . 
linney,  William  Holland 
umer,  Paul  Raymond    . 
izzi,  Joseph  John 
outy.  Earl  Clinton 
mney,  Perry  Sidney 
iplus,  Harry  Edward     . 
lyno,  Carlton  George    . 
ses,  Robert  Drake 
igan,  John  Michael 
iynolds,  Arthur  Raymond 
ce,  Louise  Trask  . 
ch,  Kenneth  Merton 
chards,  Lawrence  Edward 
ohardson,  Evan  Carleton 
)bertson,  William  Brunner 
)oney,  Charles  Louis 
)we,  Miriam  Louise 
idquist,  Birger  John 
itan,  Huntington 
rgent,  Carmeta  Elizabeth 
rgent,  Leonard  Fessenden  Everett 
irs,  Louis  Alf 
^  ttele,  Karl  Outhank 
vxens,  Harvey  William 
eridan,  James  Walter    . 
ockro,  Harold  Joseph    . 
uman,  Ernest  Clark 
"■ert,  Gladys  Elizabeth  ^ 
lok,  Grace  Gertrude 
lith,  Bessie  May  . 
lith,  John  Meade,  Jr.    . 
ell,  Robert  Sinclair 
per,  Carolyn  Emma 
iithwick,  Walter  Edward 
ies,  Naomi  Jeanne 
inisiewski,  Peter  Francis 
iere,  Phillips  Bradley    . 
sinbugler,  Elizabeth  Anne 
llivan,  John  Ayer 
rr,  Roy  Simpson 
fft,  Volney  Vanderneer 
ayer,  Frederick  Daniels,  Jr. 
id,  Douglas  Howard     . 
mpkins,  Earle  Alexander 
urtellot,  Clarence  Sampson 
evett.  Moody  Francis  . 
its,  Helene  Maevelyn  . 
rtanian,  Dickran 
rner,  Charles  Edward   . 
ilkden,  Charles  Edward 
ilker,  Lewell  Seth,  Jr.  . 
ird,  Stuart  Houghton   . 
irner,  Helen  Louise  '     . 
javer,  Edward  Leigh  2  . 
;bber,  Dana  Otis 
lite,  Lawrence  Henry    . 
utten,  Russell  Rutherford 
little,  Doris  Evelyn 
'  )odbury,  John  Sargent 
ung,  Clarence  Dow 
ung,  Edward  Henry     . 

linski,  John  Blaise,  Jr. 
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Hyde  Park 

Westminster 

Holden   . 

Richmond 

Newtonville 

Boston    . 

Boston   . 

Brooklyn,  N.  Y. 

South  Yarmouth 

Monson 

Waban  . 

Hadley  . 

Abington 

Westborough  . 

Montpelier,  Vt. 

Attleboro 

Holyoke 

Northampton 

Windsor 

Great  Harrington 

Holyoke 

Hampden 

Easthampton 

Holliston 

Willimansett 

Adams 

North  Adams 

Mittineague 

Ashfield 

Agawam 

Gilbertville 

Newtonville 

Holyoke 

Florence 

Greenfield 

Maiden  . 

Dalton    . 

Millis      . 

Port  Chester,  N.  Y, 

Chester  Depot,  Vt. 

Bolton    . 

Dorchester 

Wilmington,  Vt, 

Shrewsbury 

Greenfield 

Ashby     . 

Arlington  Heigl 

Greenfield 

Bolton    . 

Hadley  . 

Maiden  . 

Worcester 

Allston   . 

Somerville 

Greenfield 

Southbridge 

Shelburne  Falls 

Clinton  . 

Holyoke 

Amherst 

Chepachet,  R.  I. 

Brooklyn,  N.  Y. 

Medford 

Gloucester 

Ashby 

Shrewsbury 

Taunton 

Easthampton 

Providence,  R 

Milford  . 

Jamaica  Plain 

Springfield 

Millers  Falls 

Swansea 

Amherst 

Greenfield 

Williamstown 

Enfield   . 

Montague 

Amherst 

Melrose 

Worcester 

Fitchburg 

Springfield 

Northampton 

Holyoke 


hts 


75  Pleasant  Street. 


6  Nutting  Avenue. 
13  North  College. 
Abigail  Adams  House. 
16  South  College. 

16  South  College. 
15  Fearing  Street. 
86  Pleasant  Street. 

50  Northampton  Road. 
Abigail  Adams  House. 
Hadley. 

11  South  College. 
71  Main  Street. 
83  Pleasant  Street. 

23  East   Pleasant   Street. 
Kappa  Epsilon. 

2  Sunrise  Avenue. 
Abigail  Adams  House. 
Abigail  Adams  House. 
9  South  College. 

30  Fearing  Street. 
112  Pleasant  Street,  East- 
hampton. 

3  Nutting  Avenue. 

51  Amity  Street. 

17  Phillips  Street. 
13  Phillips  Street. 
75  Pleasant  Street. 

44  Sunset  Avenue. 

45  Fearing  Street. 
Alpha  Sigma  Phi. 

83  Pleasant  Street. 

13  Phillips  Street. 

Abigail  Adams  House. 

83  Pleasant  Street. 

32  North  Prospect  Street. 

Care  of  Mr.  Everson. 

4  Nutting  Avenue. 
15  Fearing  Street. 
Abigail  Adams  House. 
83  Pleasant  Street. 
North  Hadley. 
Abigail  Adams  House. 

12  South  College. 
53  Lincoln  Avenue. 
42  McClellan  Street. 
53  Lincoln  Avenue. 
86  Pleasant  Street. 
Hadley. 

15  Hallock  Street. 
Abigail  Adams  House. 
Abigail  Adams  House. 
Abigail  Adams  House. 
Tillson  Court. 
Care  of  Mr.  Kneeland. 
Abigail  Adams  House. 
75  Pleasant  Street. 
Abigail  Adams  House. 
Triangle  Street. 
4  Nutting  Avenue. 
Abigail  Adams  House. 
70  Lincoln  Avenue. 
17  Phillips  Street. 

6  Nutting  Avenue. 
75  Pleasant  Street. 
83  Pleasant  Street. 

7  Phillips  Street. 
83  Pleasant  Street. 
66  Pleasant  Street. 
Abigail  Adams  House. 
11  North  College. 

3  Nutting  Avenue. 
3  Allen  Street. 
19  Phillips  Street. 
66  Pleasant  Street. 
Abigail  Adams  House. 
R.  F.  D.  3,  box  64c. 
97  Pleasant  Street. 
42  High  Street. 
86  Pleasant  Street. 
Abigail  Adams  House. 
9  Fearing  Street. 
97  Pleasant  Street. 
233    Elm    Street,    North- 
ampton. 
83  Pleasant  Street. 


I  Admitted  on  probation,  entrance  record  incomplete. 
*  Candidate  for  degree  of  B.Voc.Agri. 
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Registered  after  the  Catalogue  for  1924  was  pttblished. 
Class  of  1928. 


P.D.  3 


Wong,  Theodore  Kaiping 


China. 


Special  Student. 
Davenport,  William  Herbert     .........     Amherst. 


Adshead,  Mona 
Coveney,  John  Joseph 
Delaney,  Rose  Margaret 
Hays,  (Mrs.)  Florence  C. 
Pickering,  (Mrs.)  W.  S. 
Pierpont,  Mildred    . 
Pushee,  George  Frederick 
Tamada,  Kitaro 
Thayer,  Charles  Hiram 


Special  Students. 

.  Auburn  . 

.  Amherst 

.  Holyoke 

.  Amherst 

.  Amherst 

.  Amherst 

.  Amherst 

.  Japan 

.  Amherst 


Abigail  Adams  House. 
Amherst,  R.  F.  D.  No. 
Draper  Hall. 
Oneacre. 

86  Pleasant  Street. 
28  Pleasant  Street. 
North  Amherst. 
97  Pleasant  Street. 
South  Amherst. 


Geographical  Summary. 


Massachusetts 
Maine 

New  Hampshire 
Vermont    . 
Colorado   . 
Connecticut 
Rhode  Island 
New  York 
New  Jersey 
Pennsylvania 
Florida 
Michigan  . 


521 
3 
1 
6 
1 


Wisconsin 

South  Carolina 

Indiana 

Virginia 

Utah 

South  Dakota 

Hawaii 

Japan 

Russia 

Asia  Minor 

Total 


Summary  by  Classes. 


Class. 


Men. 


Women. 


Total. 


Graduate  students 
Seniors,  1926 
Juniors,  1927 
Sophomores,  1928 
Freshmen,  1929     . 
Specials 

Totals     . 


42 
90 
83 
110 
140 
4 


469 


47 
105 

94 

138 

179 

9 


103 


Part  II. 
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Short  Course  Enrollment. 


Two-Year  Graduates,  1925, 


Ackerman,  Randolph  Spofford 
A.nsell,  Harold  King 
A.rnold,  Elliot  Frank 
Baker,  Willis  . 
Berry,  Harold  Edward 
Breokenridge,  Earl  . 
B\iswell,  Albert  Henry 
Caless,  Thomas  Winfred 
Chilson,  Dorothy  Lila 
hooper,  Janice  Marie 
brooks,  Donald  Lovell 
Drooks,  Harold  Baker 
Z!ummings,  Frank  James 
Dennett,  James  Winslow 
Derby,  Benjamin  Edward 
Devine,  Theodore  Joseph 
Frawley,  Earl  Alton 
Frieh,  George  Joseph 
Fuller,  Douglas  William    . 
ariswold,  Christine  Mueller 
lall,  Ivory  Arthur  . 
Harrington,  Donald  Francis 
lartney,  Clyde  Clarence 
3ayn,  Ernest  Morris 
Folmson,  Mary 
fordan,  WiOiam  Duncan 
Sane,  John  Vincent 
'•Cingsbury,  Carl  Manning 
..acombe,  Albert  George  . 
l/Ewton,  Clarence  Copeland 
Vlatuleurcz,  Andrew  Joseph 
VIecum,  Ethel  Doris 
Viellor,  John  Albert 
Vlerryman,  Rebecca  Eastman 
Viontague,  Guilford 
klurphy,  Thomas  Patrick 
flyers,  Morley  Whitfield 
•ilorell,  John    . 
)'Hara,  Francis  Edward 
'atterson,  Harold  Taylor 
'ayne,  Donald  Tubbs 
'ickard,  Cyrus  Warren     . 
'omeroy,  Allen  Bradford 
'ower,  James  Anthony     . 
ieverance,  Charles  Almon 
,  !tow,  Basil  Tenney 
\  Thompson,  Kenneth  Horatio 
?ower,  Lester  Milton 
Veloh,  John  D. 
Woodruff,  Webster  Clinton 


Second  Year  Two- Year  Students,  1925-26. 


idams,  Samuel  S.    . 
idams,  Charles  I.    . 
ilcott,  Elverton  Hunting 
ones,  Bessie  Bell     . 
inderson,  Frederick 
Lpelquist,  PhiUp  Eugene 
iassett,  Sherrold  Emerton 
ielcher,  Ranald  Ashley    . 
ilood,  Charles  Andrew  Fletcher 
iradley,  Howard  Courtland 
down,  Charles  Franklin 
Sumstead,  Augustine 
iurgevin,  Paul  Louis 
!allander,  Murray  Austin 


Swansea 

Amherst 

Brookline 

Center  Marshfield 

Grafton 

Orange   . 

Everett  . 

North  Abington 

Pepperell 

Seekonk 

Worcester 

Medford 

Port  Chester,  N.  Y 

Boston   . 


Salisbury. 

Grantwood,  N.  J. 

Woburn. 

Boston. 

Natick. 

Andover. 

Belmont. 

Westfield. 

Huntiagton. 

Westfield. 

North  Brookfield. 

North  Brookfield. 

North  Adams. 

Plympton. 

Concord  Junction. 

Taunton. 

New  Bedford. 

Boston. 

Southampton,  N.  Y. 

Springfield. 

South  Portland,  Me. 

Framingham. 

Athol. 

Springfield. 

Boston. 

Somerville. 

Lenox. 

Woodville. 

Beverly. 

Worcester. 

Orange. 

Becket. 

Somerville. 

Bradford. 

South  Deerfield. 

Woburn. 

Hingham. 

Sunderland. 

Worcester. 

Barre. 

Dunstable. 

Concord  Junction. 

Longmeadow. 

Arlington. 

Moultonborc,  N.  H. 

Stow. 

Revere. 

South  Weymouth. 

Northfield,  Vt. 

Fitchburg. 


97  Pleasant  Street. 

29  Main  Street. 

A.  T.  G.,  North  College. 

Abigail  Adams  House. 

81  Pleasant  Street. 

Baker  Lane. 

86  Pleasant  Street. 

North  College. 

Kolony  Klub. 

9  Fearing  Street. 

84  Pleasant  Street. 

14  McClellan  Street. 

75  Pleasant  Street. 

97  Pleasant  Street. 
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Chaffee,  Curtis  Walter      . 
Clapp,  Irving  Miller 

Clark,  Stewart  Floyd 
Cogswell,  Sarah  Ellen 
Crocker,  Ralph  Herman   . 
Davidson,  Henry  Wilbur 
Da\-is,  Charles  Ellsworth 
DeLano,  Fred  Lewis 
DeLorenzo,  Joseph 
Desrosiers,  Adolphe  Biron 
DiUon,  Frank  Edward 
Dingley,  Elmer  Altaian 
Donnelly,  Edward  Boyoe 
Foster,  William  Edward   . 
Fullam,  Kenneth  Bullord 
Goldthwaite,  Ernest 
Hamilton,  Thomas  Arnold 
Hawes,  Ralph  Edmund     . 
Hayden,  Charles  Ernest   . 
Herron,  Frank  Robert 
Hess,  Frank  Wesley 
Humphrey,  Leo  Harris 
Hyde,  Gerald 

Johnson,  Gunnar  Theodore 
Johnson,  Ta^e  Fred 
Kaakinen,  Theodore 
Knox,  Barbara  Howard    . 
Ladd,  Joseph  Mark 
Lahey,  Jeremiah  Joseph   . 
Leoncini,  Louis  John 
MacCulloch,  William 
Maclean,  Theodore  Elwin 
Markert,  Ernest  Frederick 
Massa,  Andrew  Louis 
Mathews,  George  Williams 
Maynard,  Walter  P. 
McCloskey,  Francis  Frederick 
McCurdy,  John 
Meeker,  Alice  Maude 
Mellen,  James  Dwight 
Miller,  Edward  Dowing    . 
Nash,  Alexander  Allaire    . 
Newhall,  Benjamin  Weston 
Nutter,  Richard  Louis 
Olympio,  Alerico  Octaviano 
Parker,  Charles  Wilson 
Parsons,  Philip  Hinde 
Pearse,  William  Thomas  . 
Proaty,  Homer  Spooner    . 
Putnam,  Frank  Wendell  . 
Richards,  Foster  Herbert 
Riley,  Ernest  Francis 
Root,  Worth  Stewart 
Rowell,  Elisabeth  Johnson 
Safran,  Mayer 
Sawyer,  Roland  Willard    . 
Shelnut,  Charles  Francis  . 
Smith,  Edith  Caswell 
Sullivan,  Maurice  Laurence 
Tonseth,  Richard  G. 
Tribe,  Stanley  Gordon 
TruelsoD,  Stanley  Dunham 
Varnum,  William  Parker  . 
Walker,  Roger  Francis 
West,  Roger  Edward 
Wetherbee,  Roger  Frederick 
Whitcomb,  Janet 
Wilson,  Herbert  Ralph     . 
Wood.  Helen  May   . 
Yocum,  Margaret  Gardner 


Enosburg  Falls,  Vt. 
Northampton 

Conway 

WestboroHgh  . 

Holliston 

Auburn  . 

North  Adams 

Richmond  HiU,  N.  Y 

Kingston 

Orange   . 

New  Bedford  . 

Sherborn 

Waltham 

Ipswich 

North  Erookfield 

Dunstable 

Fair  Haven,  Vt. 

Sudbury 

Newtonville    . 

Greenfield 

Springfield 

Medford 

Buzzards  Bay 

Leicester 

Milton    . 

Fitchburg 

Taunton 

Worcester 

Plymouth 

Hopedale 

Salem 

Spencer 

Axnherst 

East  Boston    . 

Boston    . 

Hopedale 

Winchester,  N.  H 

Gardiner,  Me. 

Ludlow  . 

Athol      . 

Lee 

Mattapoisett  . 

Danvers 

Melrose 

Lome,  Togoland,  W 

East  Orleans    . 

Manchester 

Rockland 

Furnace 

West  Newton 

Lowell     . 

Dedham 

Colrain  . 

Groton    . 

Maiden  . 

Groton    . 

South  Boston 

Wakefield 

Peabody 

Lunenburg 

Somerville 

Somerville 

CoUinsvillo 

South  Sudbury 

Hadley   . 

Townsend  Harbor 

Haverhill 

Chelsea  . 

Stoughton 

Wooster,  Ohio 


C.  Africa 


P.D.  31 

Y.  M.  C.  A.,  Holyoke.      [ 
North    Amherst,    care    o' 

Mr.  Sheffield. 
9  ISIt.  Pleasant. 
Abigail  Adams  House. 
Kolony  Klub. 
A.  T.  G.,  North  Colleie. 
A.  T.  G.,  North  College. 
Kolony  Ivlub. 
35  East  Pleasant  Street. 
A.  T.  G.,  North  College. 
Kolony  Klub. 

3  Fearing  Street. 
73  Pleasant  Street. 
South  College. 

15  Hallock  Street. 

Baker  Lane. 

North  College. 

A.  T.  G.,  North  CoUege. 

4  Chestnut  Street. 
The  Davenport. 

A.  T.  G.,  North  College. 

14  McClellan  Street. 
Kolonv  Klub. 

A.  T.  G.,  North  College. 

Kolony  Klub. 

Kolony  Klub. 

Abigail  Adams  House. 

4  Hallock  Street. 

29  Lincoln  Avenue. 

35  East  Pleasant  Street. 

Kolony  Klub. 

35  East  Pleasant  Street. 

West  Street. 

A.  T.  G.,  North  College. 

Kolony  Klub. 

Baker  Lane. 

35  East  Pleasant  Street, 

6  Kellogg  Avenue. 

12  North  East  Street. 

A.  T.  G.,  North  College.  . 

Kolony  Klub. 

Kolony  Klub. 

84  Pleasant  Street. 

20  Spring  Street. 

101  Pleasant  Street. 

Eames  Avenue. 

18  Nutting  Avenue. 

86  Pleasant  Street. 
86  Pleasant  Street. 
North  College. 
97  Pleasant  Street. 
97  Pleasant  Street. 
Abigail  Adams  House. 
56  Pleasant  Street. 
A.  T.  G.,  North  College. 
North  College. 
Abigail  Adams  House. 
84  Pleasant  Street. 
North  College. 

15  Nutting  Avenue. 
3  Nutting  Avenue. 
1  Cottage  Street. 
86  Pleasant  Street. 
Hadlev. 

108  Pleasant  Street. 
Abigail  Adams  House. 
A.  T.  G.,  North  College. 
Abigail  Adams  House. 
Abigail  Adams  House. 


Aalto,  Nestor  Armas 
Anderson,  Francis  Joseph 
Anderson,  Ralph  Welman 
Atwood,  Donald  Meredith 
Bennett,  Dorothy  DunlDar 
Bird,  James  Henry  . 
Boelsma,  Harmon     . 

Bothfeld,  Franoese  Ray 
Bradley,  Charles  Luther 
Brown,  Oscar  Joseph 
Buliard,  Rachel  Althea 
Burrill,  Arthur  Webster 
Burt,  Percy  Leigh  ton 
Caffrey,  William  James 


FinsT  Year  Two-Ybak  Students,  1925-26. 

Osterville 
Everett  . 
Dorchester 
North  Abington 
Watertown 
West  Roxbury 
Hingham 

Harvard 
East  Lee 
Pittsfield 
Orange  . 
Wellesley 
Vineyard  Haven"; 
Cromwell 


23  East  Pleasant  Street. 

IDS  Pleasant  Street. 

Baker  Lane. 

6  Phillips  Street. 

Abigail  Adams  House. 

South  College. 

North    Amherst,    care    i 

Mr.  Sheffield. 
Abigail  Adams  House. 
Baker  Lane. 
89  Main  Street. 
Abig.ail  Adams  House. 
2  Allen  Street. 
4  Chestnut  Street. 
35  East  Pleasant  Street. 


Part  II. 

Callahan,  Kathleen  Sara  . 
Ohamborlain,  Chedo 
Colo,  Sydney  Herbert 
Corbett,  Joseph  Anthony 
Cover,  Frederick  Brooke 
Doubleday,  Helena  Anna 
Ducharme,  Daniel  Bazel  . 

Duolos,  Milton  Husgett   . 
Eastman,  Robert  Emij 
Elder,  Roy  Wentworth  Rockwell 
Farrell,  Anthony  Patrick 
Felton,  Lindley 
Fitzgerald,  Elmer  Smith  . 
Flight,  George  .James 
Frothingham,  Walter  Dudley 
Fuller,  Lucia  Baldwin 
Gale,  Merton  Stuart 
Gay,  Edward  Ernest,  Jr. 
Gibbs,  John  Edward 
Hall,  George  Winston 
Hallbourg,  Robert  Francis 
Hannigan,  Michael  Joseph 
Harris,  Mavis  Hazel 
Hayward,  Francis  Dean    . 
Holland,  Leslie  Clayton    . 
Holt,  Amos  Howard 
Hull,  Emily  Julia     . 
James,  Donald  Wilcox 
Kane,  Harry  Busse 

Kelley,  William  Edward   . 
Kenyon,  Bernard  Holden 
King,  Arthur  Hamilton     . 
Ketchen,  Andrew  Gilmore 
Larson,  Carl  Philip 
Lovejoy,  Benjamin  Edward 
Marks,  Stanley  Emery 
Mason,  David 
Mason,  George  Arthur 
Mason,  Harold  C.    . 

May,  Arthur  Howard 
Nicolai,  Mario 
Nilsson,  Gustaf  Carl 
O'Brien,  James  John 
O'Neil,  Eugene  Francis     . 
Otto,  Edmund 
Oxton,  Ralph  Ashby 
Parker,  Alfred  Henry 
Peabody,  Samuel  Sumner 
Philadelphus,  Angelos  Gabriel 

Phinney,  Edward  Barlow 
Pickard,  Ashley  Houghton 
Pitt,  Charles  Randall 
Plude,  Alfred  Edward 
Post,  Philip  Malcolm 
Prendergast,  Francis  Thomas 
Price,  Ruth     . 
Randolph,  Marion  Gold    . 
Rogers,  Norman  Wright  . 
Roy,  John  Plimpton 
Russ,  Sherman  Wilder 
Ryan,  Bernard  Joseph 
5eott,  Raymond  Earle 
5cott,  Walter  Dingley 
5ennott,  Miriam  Katherine 
>hepard,  Lucius  Col  ton     . 
5horey,  Herbert  Moulton 
5ime,  Frederick  Oliver 
Smith,  Frank  Pellman 
Smith,  Ralph  Wesley 
Smith,  Roland  Whipple    . 
Smyth,  James  William 
Spalding,  Jacob  Franklin 
Stewart,  Harold  Edward 


Strong,  Arthur  Eugene 
Sweet,  Howard  Artnur 

i'^iale,  Mark  Raymond 
i^'incent.  Archer  William 
"Valdo,  Theodore  Elias 
A^arren,  Lawrence  Philip 
Watson,  Neil  Buster 
^eeks,  Janet 

iVMtcomb,  Oliver  Adams 
iVhithed,  Morton  Ernest 
iVhitmore,  Edwin  Ervin 
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Dorchester 

.     Abifzail  Adams  House. 

Newtonville     . 

.     ,5  Sunset  Avenue. 

Holyoke 

.     17  JCelloKK  Avenue. 

Charlestown    . 

.     14  McClolIan  Street. 

Lowell    .          .          .      .,    . 

.     1  Cottage  Street. 

North  Dana    . 

.     Abigail  Adams  House. 

Willimansett  . 

.     52.5     Chicopee    Street, 

Willimansett. 

West  Somerville 

.     6  Phillips  Street. 

Boston    .          .          .          . 

.     12  Chestnut  Street. 

Waverley 

.     56  Pleasant  Street. 

Hyde  Park       . 

.     South  College. 

Marlborough   . 

.     8  Kellogg  Avenue. 

Leominster 

.     68  Lincoln  Avenue. 

Jamaica  Plain 

.     15  Hallock  Street. 

Flushing,  L.  I.,  N.  Y. 

.     3  Nutting  Avenue. 

Belmont 

.     Abigail  Adams  House. 

Gardner 

.     56  Pleasant  Street. 

Belchertown    . 

.     8  Kellogg  Avenue. 

Nantucket 

.     5  Sunset  Avenue. 

Dudley  .          .          .          . 

.     86  Pleasant  Street. 

Westfield 

.     17  Kellogg  Avenue. 

Milford  . 

.     Baker  Lane. 

Hudson 

.     Abigail  Adams  House. 

Holden  . 

.     6  Nutting  Avenue. 

Holyoke 

.     17  Kellogg  Avenue. 

Norridgewock,  Me. 

.     M.  A.  C.  Bungalow. 

Agawam 

.     Abigail  Adams  House. 

Upton     . 

.     35  East  Pleasant  Street. 

Amsterdam,  N.  Y.   . 

.     East  Pleasant  Street,  care 

of  Mr.  Toole. 

Amherst 

.     Depot  Street. 

Newtonville     , 

.     5  Sunset  Avenue. 

Woburn 

.     35  East  Pleasant  Street. 

Belchertown    . 

.     8  Kellogg  Avenue. 

Hampden 

.     30  Fearing  Street. 

Framingham   . 

.     6  Phillips  Street. 

Lynn       . 

.     35  East  Pleasant  Street. 

Brookline 

.     9  Phillips  Street. 

Somerville 

.     8  Allen  Street. 

Princeton 

.     Eames    Avenue,    care    of 

Mrs.  M.  E.  Stone. 

Bernardston    . 

.     5  Tillson  Court. 

Somerville 

.     Baker  Lane. 

Worcester 

.     60  Pleasant  Street. 

Amherst 

.     Whitney  Street. 

Amherst 

.     Whitney  Street. 

West  Springfield 

.     86  Pleasant  Street. 

Cambridge 

.     17  Kellogg  Avenue. 

East  Pepperell 

.     7  McClellan  Street. 

Manchester 

.     15  Fearing  Street. 

Melrose 

.     Eames    Avenue,    care    of 

Mrs.  Stone. 

Pocasset 

.     4  Chestnut  Street. 

Littleton 

.     8  Allen  Street. 

Bridgeport 

.     60  Pleasant  Street. 

Somerville 

.     12  Chestnut  Street. 

Worcester 

.     31  East  Pleasant  Street. 

Hadley   . 

.     Middle  Street,  Hadley. 

North  Attleborough 

.     Abigail  Adams  House. 

Dwight  . 

.     Abigail  Adams  House. 

Newtonville     . 

.     33  East  Pleasant  Street. 

North  Adams 

.     35  East  Pleasant  Street. 

Sunderland 

.     Sunderland . 

Pittsfield 

.     4  Hallock  Street. 

Pepperell 

.     7  McClellan  Street. 

Woburn 

.     56  Pleasant  Street. 

Boston    . 

.     Abigail  Adams  House. 

Princeton 

.     35  East  Pleasant  Street. 

Melrose 

.     86  Pleasant  Street. 

North  Weymouth     . 

.     86  Pleasant  Street. 

Somerville 

.     8  Allen  Street. 

Hyde  Park       . 

.     9  Phillips  Street. 

Medford 

.     Baker  Lane. 

Boston    . 

.     8  Kellogg  Avenue. 

Watertown 

.     30  Fearing  Street. 

West  Boylston 

.     North    Amherst,    care    of 

Mr.  Archibald. 

Amherst 

.     13  Hallock  Street. 

Norton   . 

.     North    Amherst,    care    of 

Mr.  Archibald. 

Pittsfield 

.     4  Hallock  Street. 

Townshend,  Vt. 

.     Baker  Lane. 

Boylston  Center 

.     Baker  Lane. 

Westborough  . 

.     86  Pleasant  Street. 

Flint,  Mich.     . 

.     86  Pleasant  Street. 

Somerville 

.     Abigail  Adams  House. 

Littleton 

.     8  Allen  Street. 

Bernardston     . 

.     3  Nutting  Avenue. 

Brockton 

.     60  Pleasant  Street. 
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Wile,  Ira  Rigby 
Wilson,  Bennett  Joshua    . 
Winslow,  Rex  Parker 
Woodbur\-,  Donald  Frederick 
Wrigiit,  Wendell  Philips  . 
Young,  Edwin  Ralph 

Zaik,  Frank  Leo 


New  York,  N.  Y. 

Boston    . 

Worcester 

Sunderland 

Danvers 

Worcester 

East  Brookfield 
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24  Pleasant  Street. 

101  Pleasant  Street. 

15  Phillips  Street. 

Sunderland. 

1.5  Fearing  Street. 

North    Amherst,    care    o 

Mr.  Archibald. 
S  Kellogg  Avenue. 


Hayrvard,  Richard  Homer 
Lewis,  John  Grant 
Lind,  Edwin  Gustof 


Vocational  Potjltrt  Course,  1925. 

.     Reading 

.     Boston   .... 

.    Orange   .... 


30  Fearing  Street. 
30  Fearing  Street. 
Poultry  Plant. 


Abbott,  G.  Richard 
Adams,  Nellie  D. 
Aiken,  Harold 
Andrew,  D.  Kilton 
Andrews,  Chandler  B. 
Baker,  Marshall 
Barbey,  John 
Barnard,  Merriman 
Beauregard,  L.  M. 
Bell,  Mrs.  Ruth  E. 
Buckhart,  Wm.  A. 
Carmalt.  Woolsey 
Carroll,  Frank  A. 
Casey,  Mary  F. 
Chace,  Emerson  R. 
Clark.  Howard  M. 
Colbv,  E.  C.    . 
Colgan,  M.  R. 
Crane,  Rosemary 
Cross,  Roger  L. 
Cutler,  Albert  B. 
Daley,  John  P. 
Dodge,  W.  H. 
Dupee,  Allan  L. 
Dushame,  Harold 
Eddy,  Robert  L. 
Flagg,  Nolan  R. 
Fyfe,  James  G. 
Giroux,  Joseph  E.    , 
God  ley,  William  M. 
Gregory,  Joseph 
Griffin,  Carl  R. 
Hammond,  Theodore 
Hastings,  Clifton  E. 
Horton,  Clifford 
Hoyt,  Willis  H. 
Jakobsen,  Bernard 
Jones,  S.  Ori'ille 
Kalashian,  M.  Sam 
Kelly,  Shaun 
Kern,  Edwin  . 
Lindblad,  Herbert  V. 
Lorusso,  Albert 
MacCollom,  Donald  B. 
MacDonald,  Walter 
Markert,  R.  H. 
Master,  Melvin 
Maynard,  Kenyon  C. 
McGlinchey,  Frank  T. 
McKemmie,  Joh.a  E. 
McNeil,  Marie  E.     . 
Nicholls,  Reginald  D. 
O'Dowd,  James 
Outhuse,  Donald 
Owen,  Edna    . 
Paquin,  Dr.  L.  A.     . 
Parker,  Mrs.  Charles  W. 
Phelps,  Henry 
Phillips,  Percy  E.     . 
Prentiss,  Russell  I.  . 
Proctor,  Russell  A. 
Putnam,  Howard  A. 
Quirk,  John  F. 
Reed,  Frank  H.,  Jr. 
Reynolds,  Helen  C. 
Ribero,  G.  F. 
Robinson,  Gordon  N. 
Rogers,  John  . 
Rogers,  Norman  W. 
Rooney,  Earl  G. 
Smith,  Sidney  A. 
Snow,  Thomas  L.     . 
Stevens,  Lenox 


WiNTEB  School,  1925. 


Andover. 

Wollaston. 

East  Bridgewater. 

Nashua,  N.  H. 

Richmond. 

Amherst. 

Montmollin,  Switzerland 

Warwick. 

Saco,  Me. 

Alstead,  N.  H. 

South  Hadley. 

Friendsville,  Pa. 

Pittsfield. 

Lawrence. 

Westport. 

Lyonsville. 

Everett. 

Newton  Highlands. 

Dalton. 

North  Grafton. 

Boylston. 

Beverly. 

Leominster. 

Roslindale. 

Middleborough. 

West  Brattleboro,  Vt. 

Grafton  Square. 

Worcester. 

Somerv^ille. 

Boston. 

Allston. 

Roxburj"-. 

South  Hanson. 

Springfield,  Vt. 

Hadley. 

Walpole. 

Roxburj'. 

Waltham. 

Worcester. 

Richmond. 

Middleborough. 

Barre. 

Worcester. 

Brookline. 

Ayer. 

Amherst. 

Lowell. 

Worcester. 

Waltham. 

Amherst. 

Boston. 

East  Fairfield,  Vt. 

Quincy. 

Littleton. 

Goshen. 

Webster. 

East  Orleans. 

Dudley. 

Winchendon. 

Lexington. 

Plymouth. 

Springfield. 

Brockton. 

Greenfield. 

Haverhill. 

Franklin. 

Lexington. 

Cambridge. 

Newton  ville. 

Burlington,  Vt. 

Worcester. 

Conway. 

Portsmouth,  N.  H. 
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Sullivan,  Daniel  J Plymouth. 

Taylor,  Florence  M. Jamaica  Plain. 

Upton,  Earl  D Brockton. 

Urquhart,  Arthur  E Danvcrs. 

Wake,  Edwin  S Florence. 

Wakefield,  George  M Lunenburg. 

Wells,  G.  Allison Springfield. 

Wheeler,  Frank  A. Springfield. 

Wheeler,  Hermon  T.  .........  .  Lexington. 

Whiting,  Rose  S Berkshire. 

Whittemorc,  Harrv  F.       .........  .  Jamaica  Plain. 

Witherell,  Stuart  T Middlebury,  Vt. 

Young,  Stanley  P.   . Wellesley  Hills. 

Summer  School,  1925. 

Acheson,  Lillian Fall  River. 

Adams,  Margaret  A Northampton. 

Ahem,  Mary  A.        ..........  .  Boston. 

AUbee,  Rachel  B East  Hardwick,  Vt. 

Alvord,  Alice  W. Easthampton. 

Ansell,  Harold  K Grantwood,  N.  J. 

Applin,  Julia  C Keene,  N.  H. 

Armitage,  Gordon Smith's  Ferry. 

Barber,  N.  Violet Warwick. 

Barrows,  Mrs.  Robert       ..........  Amherst. 

Bartholomew,  Constance  M Medford. 

Bartlett,  Esther       ...........  Amesbury. 

Beeman,  Marjorie    ...........  Ware. 

Belyea,  Beatrice  A. East  Bridgewater. 

Bennett,  Florence    .  .  .  .  .  .  .  .  .  .  .  Mendon. 

Benoit,  Helen  ...........  Amherst. 

Blanchard,  Helen  C.  .........  .  Grafton. 

Bogart,  Nellie  A.      ..........  .  Holyoke. 

Bray,  F.  Roland       ...........  Amherst. 

Brown,  Mildred  S North  Amherst. 

Bruorton,  E.  W.       .  .  .  .  .  .  .  .  .  .  .  Reading. 

Buchanan,  Walter    ...........  Methuen. 

Burr,  Anna  ...........  Sunderland. 

Burt,  Stanley  L Brooklyn,  N.  Y. 

Burton,  John  A.       ..........  .  Sharon. 

Burton,  Mrs.  John  A.        .........  .  Sharon. 

Cassidy,  Morton  H.  ..........  Amherst. 

Chamberlain,  Annette       ..........  Salem. 

Chapman,  Mrs.  Bessie  B.  .........  Swampscott. 

Chapman,  Gean  M.  ..........  Bradford. 

Chenoweth,  Winifred         ..........  North  Amherst. 

Clifford,  Catharine  F.        .........  .  Dorchester. 

Connelly,  Helen  M.  ..........  Dorchester. 

Cook,  Mrs.  J.  O.      .  .  .  .  .  .  .  .  .  .  .  Amherst.    - 

Courtney,  Mary  C.  ..........  Holyoke. 

Coveney,  John  .  .  .  .  .  .  .  .  .  .  .  Amherst. 

Cowdre,  G.  Willis    ...........  Holyoke. 

Cowing,  W.  A.  ..........  .  West  Springfield. 

Dana,  Minnie  L.      ..........  .  Easthampton. 

Denghausen,  Alfred  F.      .........  .  Boston. 

Despres,  Mary  L.     ..........  .  Lawrence. 

De  Vito,  Dominick  ..........  Roxbury. 

Dowling,  Edith  M.  ..........  Holyoke. 

Dowling,  Kathryn    ...........  Holyoke. 

Dunphy,  Anne  T.     ..........  .  Haydenville. 

Everson,  Bettina  L.  .  .  .  .  .  .  .  .  .  .  Amherst. 

Fairman,  C.  Bruce  ...........  Amherst. 

Fairman,  Myrtle  B.  ..........  Amherst. 

Fay,  Ula  F Greenfield. 

Fenton,  Alice  E.       ..........  .  Holyoke. 

Fletcher,  Doris  M.  ...........  Springfield. 

Foley,  Gertrude  A.  ..........  Ashmont. 

Forte,  Frances  ...........  Brighton. 

Frost,  Eleanor  .  .  .  .  .        -'.  .  .  .  .  .  Amherst. 

Galanie,  D.  L.  ..........  .  Natick. 

Gallagher,  Frances  I.         .........  .  Charlestown. 

Garvey,  James  J.     ..........  .  Holyoke. 

Gates,  Anna  B.         ..........  .  Amherst. 

Geiger,  M.  Emilie    ...........  Pepperell. 

Gere,  Laura  B.  ..........  .  Springfield. 

Ginsburg,  Eli  ...........  Amherst. 

Glavin,  John  G.       ..........  .  Shelburne  Falls. 

Goldberg,  Louis  N.  ..........  Wilmington. 

Hackett,  Olive  E South  Weymouth. 

Harris,  Anne  L.        ..........  .  Somerville. 

Hays,  Mrs.  Frank  A.         .'         .  .  .  .  .  .  .  .  .  Amherst. 

Hebard,  William  E. Chester. 

Herrick,  Edith  L East  Bridgewater. 

Hintze,  Marjorie  A.  ..........  Amherst. 

Hintze,  Roger  F.      ..........  .  Amherst. 

Howard,  Martin  S. Northfield,  Vt. 

Joy,  Leroy  A.  ...........  Whitman. 

Juhan,  Mrs.  A.  N.   .  .  .  .  .  .  .  .  .  .  .  Amherst. 

Kelly,  Leslie  M.       ..........  .  Amherst. 
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Keyes,  Dorothy  I.    . 
Kidger,  Marion  P.   . 
Knightly,  Anna 
Krol.  Helen  C. 
Lambert,  John  F.     . 
Lavery,  Elizabeth  R. 
Lawley,  Evelyn  G.  . 
Lawrence,  Earline    . 
Ludwig,  Hilda  J. 
Lynch,  Mrs.  Sarah  M. 
Madden,  Archie  H. 
Mahouey,  W.  F. 
Marean,  Josephine  . 
Marean,  Mina 
Marshall,  Maud  A. 
Mart,  Willis    . 
Martin,  Mrs.  Bertha  W. 
Martin,  Edward  W. 
Martin,  Margaret  A. 
Martin,  Ural  V. 
Mayo,  W.  1.,  Jr. 
McCarthy.  Mary  E. 
McDonnell,  Anna  H. 
McFall,  Mrs.  Marjorie  C 
McGee,  Joseph  A.    . 
McGeoch,  Charles  R. 
McGlenen,  E.  W.,  Jr. 
McQueston,  Helen  B. 
Merrill,  Susan  T.      . 
Miltimore,  John  E. 
Mitten,  Elizabeth  M. 
Moore,  Marion  J.     . 
Moran,  John  . 
Morland,  Harold  L. 
Morse,  Ellen  H. 
Moynihan,  Cornelius  G. 
Newcomb,  Roxie  A. 
Nolan,  Katharine  M. 
Nolan,  Mary  F. 
Norcross,  Roy  E. 
Novick,  Leo  A. 
O'Brien,  Mary  A.  I. 
O'Connor,  Deborah 
O'Connor,  Eileen 
O'Connor,  Margaret  A. 
O'Donnell,  Marguerite 
Oliver,  Charle.'f  F.,  Jr. 
Olympio,  Alerico 

Osmun,  Kenneth  L. 
Pariseau,  Wilfred     . 
Pearson,  Vera 
Pendleton,  Mrs.  H.  L. 
Pierpont,  Mildred 
Powers,  Mrs.  Edna  M. 
Prescott,  Glenn  C.  . 
Pullen,  Josephine 
Pulley,  Marion  G.    . 
Pushee,  George  F.    . 
Quinlan,  James  E.,  Jr. 
Ray,  Isabella  J. 
Readio,  Marian  A.  . 
Richardson,  Lewis  E. 
Roberts,  Mrs.  Ruth  G. 
Robertson,  Mrs.  Helen  C 
Rudquist,  Birger  J. 
Ryan,  Parker 
Searle,  Jean  N. 
Shea,  Walter  . 
Smith,  Helen  R. 
Spencer,  Mrs.  Nellie 
Stanisiewski,  Peter  . 
Stasz,  Amelia 
Steinhope,  A.  W. 
Stiles,  Marjorie 
Sullivan,  Julia 
Sullivan,  Margaret  A. 
Sullivan,  Mary  G.    . 
Sweetland,  A.  F.      . 
Tetreault,  A.  J. 
Thomas,  Howard 
Thompson,  Lulu  B. 
Thompson,  Nellie  L. 
Tierney,  Winnifred 
Towne,  Mary  E. 
Twomey,  Katherine  A. 
Walker,  Eileen 
Walsh,  Mrs.  Elizabeth 
Watts,  Mrs.  Edna  K. 
Weaver,  Edward 
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Amherst. 

Newtonville. 

Amherst. 

Bondsville. 

Gleasondale. 

Orient  Heights. 

Florence. 

South  Hadley. 

Waverley. 

Easthampton. 

Amherst. 

MillvUle. 

Dalton. 

Dalton. 

Amherst. 

Amherst. 

Amherst. 

Amherst. 

Amherst. 

Amherst. 

Florence. 

Florence. 

Florence. 

Amherst. 

Natick. 
Amherst. 
Boston. 
Hadley. 

Northampton. 
West  Springfield. 

Amherst. 

Orange. 

Amherst. 

Islington. 

Amherst. 

Belchertown. 

Deerfield. 

Dorchester. 

Dorchester. 

Brimfield. 

Amherst. 

Dorchester. 

Chicopee. 

Chicopee. 

Northampton. 

LawTence. 

Brockton. 

Lome,   Togoland,    W.    C. 
Africa. 

Amherst. 

Amherst. 

Holyoke. 

Amherst. 

Amherst. 

Amherst. 

Florence. 

Beverly. 

Amherst. 

North  Amherst. 

Ajnherst. 

Lexington. 

Florence. 

Minis. 

Amherst. 

Lawrence. 

Dorchester. 

Swampscott. 

Amherst. 

Springfield. 

Brighton. 

Amherst. 

Amherst. 

Easthampton. 

Greenfield. 

Westfield. 

Dorchester. 

Amherst. 

Roslindale. 

Stoneham. 

New  Bedford. 

Holyoke. 

Amherst. 

Amherst. 

Springfield. 

Amherst. 

Lawrence. 

Florence. 

Amherst. 

Amherst. 

Amherst. 
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Weston,  Evelyn  E. 
White,  Lawrence  H 
Wight,  Elizabeth  L 
Witt,  Earl  M. 
Wood,  Celia  M. 
Wright,  Ethel  M. 
Wright,  Lela  E. 
Yoffa,  Eleanor 


South  Westport. 

Amherst. 

Fiskdale. 

Belchertown. 

Springfield. 

Springfield. 

Ludlow. 

Gardner. 
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Students  registered  after  the  Catalogue  for  1924-25  was  published. 

Vocational  Poultry  Course. 

McLuskey,  John      ...........  Holyoke. 

Perkins,  Harold  Kent        ..........  Melrose  Highlands. 

Williams,  Richard  Harvey  .........  Hudson. 

Zunino,  Ernest  Joseph      ..........  Dorchester. 

Summary  of  Short  Course  Enrollment. 


Men. 


Women. 


Total. 


Two-year  Course,  second  year 
Two-year  Course,  first  year 
Vocational  Poultry  Course  . 
Winter  School,  1925      . 
Summer  School,  1925    . 

Totals     .... 


10 
113 


84 

105 

3 


144 
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INDEX 


PAGE 

Admission  to  the  college       ....       19 

Calendar,  1925-26       . 

3 

Degrees  conferred  in  1925    . 

140 

Description  of  courses: 

Agricultural  Economics 

92 

Agricultural  Education 

95 

Agronomy  .... 

43 

Animal  Husbandry 

45 

Botany         .... 

62 

Chemistry  .... 

65 

Dairj-ing      .... 

46 

Drawing      .... 

62 

Economics  and  Sociology 

83 

Entomology 

69 

Farm  Management 

48 

Floriculture 

52 

Forestry       .... 

54 

French  and  Spanish 

87 

Geology       .... 

81 

German  and  Music 

91 

History  and  Government 

84 

Home  Economics 

100 

Horticultural  Manufactures  . 

55 

Horticulture 

56 

Landscape  Gardening   . 

57 

Languages  and  Literature 

85 

Mathematics  and  Civil  Engineerin 

g 

73 

Microbiology 

75 

Military  Science  . 

102 

Physical  Education 

104 

Physics 

77 

Pomology    . 

58 

Poultry  Husbandry 

49 

Public  Speaking  . 

87 

Rural  Engineering 

50 

Rural  Home  Life 

100 

Rural  Sociology    . 

98 

Vegetable  Gardening 

60 

Veterinary  Science 

79 

Zoology 

81 

Division  of  Agriculture 

43 

Horticulture 

52 

Humanities 

83 

Rural  Social  Sciences 

92 

Science 

62 

Experiment  station 

4 

Experiment  station  staff 

13 

Extension  service  staff 

15 

Faculty,  members  of  the 

Faculty,  standing  committees  of  the 

] 

General  information    .... 

I'c 

Graduate  assistants 

] 

Graduate  school 

1( 

Historical  statement 

Honor  coimcil     . 

IS 

Infirmary 

IJ 

Laboratory  fees 

1£ 

Library 

IC 

Library  staff 

] 

Major  courses: 

Agricultural  Chemistry 

J 

Agricultural  Economics 

4 

Agricultural  Education 

i 

Agronomy  ..... 

c 

Animal  Husbandry 

f 

Dairying      ..... 

c 

Economic  Botany 

2 

Economic  Entomology 

2 

Farm  Management 

^ 

Floriculture           .... 

J 

Landscape  Gardening   . 

'2 

Microbiology        .... 

■i 

Pomology    ..... 

2 

Poultry  Husbandry 

2 

Rural  Sociology    .... 

4 

Vegetable  Gardening    . 

2 

Memorial  Hall   ..... 

13 

Military  Science  and  Tactics,  Department  of 

IC 

Officers  of  the  institution     . 

Physical  Education  and  Hygiene,  Departmeni 

of 

li 

Prizes         ...... 

13 

Registration,  1925-26 

14 

Rooms       ...... 

13 

Scholarships        ..... 

13 

Short-course  enrollment 

15 

Short  courses      ..... 

12 

Student  accounts         .... 

13 

Activities     ..... 

13 

Aid 

13 

Enrollment            .... 

14 

Expenses     ..... 

13 

Relations     ..... 

13 

Trustees  of  the  college 

Women  students 

13 
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MASSACHUSETTS  AGRICULTURAL  COLLEGE 

REPORT  OF  THE  PRESIDENT  TO  THE  BOARD  OF  TRUSTEES,  11 

I  am  sure  that  you  will  allow  me  to  begin  my  first  annual  report* 
you  as  President  of  the  Massachusetts  Agricultural  College  with  a  s^- 
cere  word  of  appreciation  for  the  confidence  you  have  revealed  in 
by  election  to  this  important  office.  May  I  earnestly  trust  that  in  so  ? 
measure  your  faith  may  be  justified?  I  hope  I  have  wisdom  enoui 
to  know  that  I  cannot  fulfill  every  expectation.  There  will  be  m- 
takes.  My  one  hope  is  that  I  may  be  able  to  keep  the  error  coluii 
down  to  a  reasonable  figure  and  the  other  record  of  good  playing  at  ) 
high  a  level  as  will  rank  me  at  least  as  a  fairly  satisfactory  play . 
Whether  that  be  possible  or  not,  I  assure  you  that  I  plan  to  give  ]r 
best  always  to  the  institution  over  which  you  have  done  me  the  grtt 
honor  to  ask  me  to  preside. 

Centralized  Control 

A  year  ago  at  this  time,  I  was  obliged  to  call  your  attention  to  t- 
centralized  control  established  by  the  Legislature  as  it  was  worki ; 
in  relation  to  the  administration  of  the  college.     This  year  I  am  gll 
to  report  a  change  in  conditions  that  has  relieved  and  eased  the  st- 
ation greatly.    It  has  progressed  sufficiently  to  warrant  the  confidem 
that  we  shall  in  time  reach  reasonable  and  workable  agreements  upi 
every  essential  matter.     I  am  happy  to  make  this  statement;   andi 
should  like  to  record  my  personal  appreciation  of  the  part  that  ti 
Commission,   especially   the   Chairman,   has   taken   in   furthering   t' 
reasonable  rulings  that  now  obtain  on  several  matters  that  had  here 
fore  bothered  us.     The  situation  is  all  the  more  gratifying  inasmu 
as  efforts  at  legislation  often  result  in  feelings  that  sometimes  lini: 
long.    So  far  as  I  am  aware,  there  is  no  evidence  anywhere  of  any  fe 
ing  whatever  between  those  who  supported  and  those  who  opposed  t:. 
legislative  bill  of  last  year. 

Morale  of  the  Faculty 

The  morale  of  the  college  staff  at  the  present  time  is,  I  think,  faiij' 
normal.     It  has  improved  measurably  during  this  past  year.     Nothii 
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fects  the  spirit  of  a  group  like  a  condition  of  uncertainty.  For  six 
sars,  we  had  worked  more  or  less  in  that  kind  of  atmosphere.     It  was  ii, 

ten  a  wonder  to  me  how  the  faculty  could  maintain  its  esprit  de  corps  | 

so  high  a  level.    At  least,  we  have  reached  the  point  where  we  can  * 

)pe  for  a  return  to  the  high  standards  which  must  dominate  a  pro- 
ssional  group  like  ours  if  it  is  to  render  the  effective  service  ex- 
icted  of  it  by  those  in  authority  and  by  the  people  it  serves. 

A  Period  of  Readjustment 

A  good  faculty  morale  is  quite  necessary,  too,  if  we  are  to  meet  effec- 
/ely  the  problems  and  readjustments  that  are  immediately  calling  for 
ttlement.  They  are  many  and  some  of  them  involve  delicate  and  diffi- 
It  questions  of  internal  organization  effecting  every  member  of  the 
aff.     For  ten  years,  we  have  been  practically  at  a  standstill  so  far 

developing  a  constructive  program  is  concerned.  It  has  been  dis- 
ictly  a  transition  period  in  the  history  of  every  agricultural  college. 
17  saw  the  apex  of  a  long  boom  period  in  agriculture  and  the  high 
iter  mark  of  student  registration  in  the  agricultural  colleges.  That 
ar  we  had  an  enrollment  of  680  students,  all  candidates  for  the  de- 
ee.  Then  came  the  war;  the  agricultural  depression;  a  reduced 
gistration  in  agricultural  courses  here  and  everywhere;  and  appro- 
iations  based  on  a  policy  of  strict  economy.  Besides  these  factors, 
ere  were  also  for  us  the  new  adjustments  to  centralized  control  in 
iston.  It  was  natural  to  wait  for  the  tide  to  turn  and  to  postpone  the 
nsideration  of  a  constructive  program  until  more  definite  and  satis- 
ctory  conditions  prevailed.     The  significance  of  this  transition  may 

suggested  by  the  fact  that  of  the  700  (approximately)  students  on 
3  campus  today,  115  are  girls,  425  are  boys  in  the  college  course, 
d  160  students  in  the  tw^o-year  short  course;  as  against  680  boys  in 
17  in  a  uniform  collegiate  course.  This  one  fact  alone  shows  the 
36  of  problem  that  presents  itself  to  the  officers  and  faculty  for  early 
d  constructive  solution. 

Fundamental  Problems 

Our  obvious  duty  is  to  move  as  rapidly  as  possible  upon  the  one  or 
0  important  fundamental  problems.  As  I  see  it,  the  imperative  one 
the  revision  of  the  four-year  course  of  study.  The  course  as  it  now 
,nds  has  been  in  operation,  with  some  modifications,  since  1910.  Ever 
ce  the  war.  President  Butterfield  had  often  expressed  the  desire  to 
rk  out  a  revision  but  for  one  good  reason  or  another  he  did  not  ac- 
nplish  it.  As  Acting  President,  I  did  not  deem  it  wise  to  consider  it 
view  of  the  appointment  of  a  permanent  executive.  At  last,  we  have 
:en  it  up.  The  course  of  study  committee  of  the  faculty  has  been 
eting  regularly  for  some  time  past.  I  hope  to  have  it  continue  its 
rk  until  a  course  of  study  results,  better  fitted  to  our  needs  and  con- 
ions  than  the  present  one.  If  this  problem  can  be  worked  out  in  a 
rly  satisfactory  manner,  and  I  have  faith  that  it  can,  many  other 
•blems  will  be  solved  at  the  same  time. 

Anyone  who  has  been  connected  with  a  curriculum  problem  of  this 
d,  knows  that  it  is  an  extremely  difficult  task  at  any  time  anywhere, 
an  institution  so  complex  as  ours,  the  difficulty  is  aggravated  by  the 
ny  different  points  of  view  held,  the  many  departments  intimately 
olved,  a  schedule  which  always  has  to  consider  a  great  many  lab- 
tory  arrangements,  and  by  the  large  number  of  different  objectives 
tthe  students  desire  to  have  us  meet.  While  the  need  for  a  modi- 
i.tion  is  most  pressing,  nevertheless,  I  feel  that  we  should  move 
*vly  and  deliberately  enough  to  work  out  a  curriculum  as  satisfac- 
7  as  possible  to  all  the  factors  involved.  The  main  consideration, 
vever,  should  be  the  welfare  of  the  student.    Everything  must  bend 
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to  the  aim  of  giving  him  the  best  training  possible,  I  am  quite  hoj- 
ful  of  the  outcome  and  believe  that  it  can  be  worked  out  sooner  tin 
some  of  us  anticipate.  It  should  go  into  effect,  in  part  at  least,  by  e 
opening  of  the  next  college  year. 

The  difficulty  of  this  problem  may  the  better  be  appreciated  by  call  g 
attention  to  some  of  its  implications.  In  1923  an  Alumni  commifie 
made  an  exhaustive  study  and  filed  a  report  on  the  curriculum.  La;r 
a  committee  of  farmers'  organizations  did  the  same  thing.  The  fil- 
ings  of  these  groups  will  have  to  be  considered.  Then  there  is  'le 
fact  that  one-fifth  of  the  students  are  girls.  We  have  been  askedfiy 
the  New  England  Council  to  train  market  experts  as  soon  as  possi'e. 
Such  questions  as  the  following  v/ill  have  to  be  answered:  We  hVe 
seventeen  major  groups  at  the  present  time;  if  we  combine  them  Iw 
shall  we  do  it?  Which  shall  be  combined:  Shall  the  freshman  year  bee- 
quired  as  nov/  or  shall  it  have  options?  If  options,  how  many?  Sill 
elections  begin  in  the  sophomore  year  as  now  or  shall  they  be  defersd 
until  the  junior  year?  Many  of  these  questions  are  such  as  to  alw 
a  difference  of  opinion  and  therefore  likely  to  provoke  much  discuss  n. 

Professional  Improvement 

There  are  other  important  problems  that  intimately  touch  the  :c- 
ulty  which  will  have  to  be  solved  with  their  co-operation.     One  of  tlse 
is:  What  plan  of  professional  improvement  can  be  devised  to  meet  nst 
effectively  our  needs  and  situation.     This  will  apply  not  only  to  lei 
resident  teaching  staff  but  to  the  extension  and  especially  to  the  expri-| 
ment  station  group  as  well.    If  we  are  to  meet  the  competition  of  ol;3rj 
colleges,  we  must  soon  establish  some  reasonable  plan  along  this  1  e. 
Just  now  a  sabbatical  year,  even  for  the  teaching  group,  seems  ren 
We  have  tried  to  meet  the  demand  of  individuals  by  an  occasional  tr\ 
privilege  on  a  50-50  basis,  also  by  allowing  certain  individuals  to  i.<e 
courses  in  the  college  along  the  line  of  their  work  and  interest,     n- 
other  question  is:  Shall  there  be  a  distinction  in  salary  made  bet\Ajn 
the  eleven  m.onths  and  the  ten  or  nine  months  member  of  the  st !". 
If  so,  what  shall  it  be  and  on  what  grounds  shall  it  be  made?     S 
of   our   sister   colleges   have   started  to   differentiate   between   cer 
types  of  service,  and  partly  on  the  basis  of  the  dift'erence  in  the  amcni 
of  time  of  service  between  the  members  of  the  three  groups  that  nke 
up  the  agricultural  college  organization. 

Before   dismissing  faculty  and   curriculum  matters,   your   atten  )r. 
should    be    called    to    another   important   item    connected    with    b 
namely,  that  the  major  elections  of  students  in  our  agricultural   ' 
leges  reveal  a  rapid  and  constantly  shifting  change  of  emphasis.    See- 
times  a  major  v^^ill  be  elected  heavily  for  a  number  of  years;  then,  \\h- 
out  warning,  a  shift  takes  place  and  another  major  becomes  prominit 
This  sudden  change  is  most  disturbing  to  the  individual  departmeal! 
administration  which  usually  is  organized  carefully  to  meet  the  n^ 
of  a  definite  number  of  students.     Whether  any  curriculum  arrai 
ment  can  be  devised  that  will  meet  such  fluctuations  is  doubtful,    iie 
main  motive  affecting  the  choice  of  the  student  is,  I  am  sure,  the  ii 
m.ediate  economic  advantage  that  the  major  promises.     The  major 
opens  the  door  immediately  to  a  good  job,  as  the  boy  would  put  it, 
"the  call."     The  same  motive  also  accounts  for  the  smaller  regis] 
tions  prevailing  in  the  agricultural  colleges  at  the  present  time.l 
will  continue  to  operate  thus  until  the  prospective  student  or  fresh 
sees  clearly  that  there  is  as  good  a  wage  or  income  opportunity 
agriculture  as  there  is  in  some  other  vocation  that  he  may  enter, 
mon  comment  of  executives  in  Washington  last  November  was  " 
agriculture  looks  up  as  it  did  in  1916,  the  students  will  come  bac 
equally  large  numbers." 

To  illustrate  this  point  the  following  figures  will  probably  s 
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he  first  four  major  choices  of  the  classes  of  1922-1925  inclusive  in  the 
'der  of  preference  were  as  follows: 


1922  An.Hus. 

17 

Ag.Ec. 

15 

Chem. 

13 

Pom. 

11 

1923  Pom. 

20 

Ag.Ec. 

17 

An.Hus. 

12 

Land.Gard. 

11 

1924  Ag.Ec. 

16 

Pom. 

15 

An.Hus. 

9 

Land.Gard. 

9 

1925  Ag.Ed. 

17 

Ent. 

13 

Land.Gard, 

12 

An.Hus. 

11 

:  Here  are  four  different  firsts  in  four  successive  years.  Animal  Hus- 
'mdry  goes  from  first  to  fourth  place,  and  Agricultural  Economics 
'"ter  holding  a  relatively  high  place  for  three  years,  goes  out  alto- 
fjther  in  the  fourth  year.  The  whole  shift  is  explained  by  saying  that 
'le  students  thought  the  dairy  game  offered  the  best  chance  in  1922, 

i.e  apple  game  in  1923,  marketing  in  1924,  and  teaching  in  1925. 

I 

!  Facilities  for  Women  Students 

j  Another  urgent  problem  is  that  connected  with  the  housing  of  women, 
•ist  year  the  girls'  dormitory  was  filled  and  the  social  facilities  of  the 
jillege  were  taxed  to  the  limit.  In  view  of  the  many  applications 
iming  in  we  were  faced  last  spring  with  the  question,  "what  shall 
3  do  with  all  these  girls  if  they  present  themselves  in  September?" 
was  evident  that  we  should  need  additional  room.  A  careful  survey 
!  the  town  revealed  that  very  little  relief  could  be  obtained  there.  The 
iissibility  of  renting  a  large  house  or  two  was  entertained  for  a  while 
it  was  abandoned  in  view  of  the  cost  of  heating,  service  (janitor  and 
:atron),  and  the  high  rental.  Finally,  we  decided  to  limit  the  num- 
'■TS  on  some  fair  and  sensible  basis,  and  to  utilize  only  the  accommo- 
stions  available  on  the  campus.  The  rooms  occupied  by  the  oflEice 
orks  in  the  dining-hall  were  taken  over.  These  would  take  care  of 
;iout  fifteen.  It  meant  that  the  clerks,  many  of  whom  had  occupied 
■:ese  quarters  for  years,  v/ould  have  to  seek  accommodations  off  cam- 
is.  It  also  meant  the  additional  cost  of  employing  a  matron.  The 
jan  was  carried  out  to  the  point  of  notifying  the  clerks  that  they  must 
'j  cate,  and  of  asking  Miss  Diether,  manager  of  the  dining-hall,  to  act 
\  matron  along  with  her  other  duties.  In  August,  we  were  informed 
\  the  Dean  that  many  of  the  applicants  were  withdrawing.  It  became 
(jident  that  we  would  not  need  the  dining-hall  quarters  after  all.  Most 
(j  the  clerks  came  back.  It  is  needless  to  say  that  the  experience  for 
Ijem  was  not  a  happy  one.  The  cause  for  the  large  number  of  with- 
(awals  is  partly  explained  by  the  fact  that  some  of  the  applicants  had 
ijiarly  planned  to  enter  other  colleges;  ours  v/as  a  second  or  third 
(loice. 

iThe  girls'  dormitory  was  planned  with  the  single  purpose  of  housing 
E(  many  girls  as  possible.  On  this  account,  no  dining-room  was  in- 
ided  in  the  plans,  and  the  reception  or  living-room  was  reduced  to 
lat  we  now  know  to  be  inadequate  dimensions.  In  order  to  meet  this 
^uation  more  effectively  another  year.  Miss  Skinner  advised  that  some 
:  the  rooms  on  the  lower  floor  of  Abigail  Adams  Hall  be  taken  over. 
(  re-arrangement  they  could  be  made  to  meet  our  present  needs  fairly 
k  11.  We  should  like  to  have  been  able  to  do  this,  but,  on  account  of 
h  cost  and  the  urgent  need  for  living  rooms,  we  could  not  see  our 
ty.  It  is  quite  clear  that  we  shall  have  to  provide  more  room  for 
3|nal  purposes  in  the  very  near  future. 

[  have  said  enough  to  indicate  the  significance  and  implications  of  ' 
!  adoption  of  a  policy  that  will  increase  the  number  of  girls  at  the 
lege.  It  will  probably  cost  som_e  money,  and  it  is  sure  to  result  in 
?)blems  that  hitherto  we  have  not  had  to  face.  Much,  therefore,  de- 
:ids  upon  the  policy  to  be  established  by  the  Board  of  Trustees.  The 
i^'  ole  question  is  involved  necessarily  in  the  larger  question  of  the 
5iipe  of  the  college  now  under  consideration  by  the  sub-committee. 
I  ere  is  no  doubt  that  the  offerings  of  the  college  now  present  most 
ijractive  educational  and  vocational  opportunities  for  women. 
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The  problem  of  properly  housing  the  women  students  suggests  t^ 
old  question  of  properly  housing  the  men.  A  dormitory  of  good  p]|. 
portions  would  be  a  great  boon.  It  would  relieve  a  congestion  that  h[j 
been  with  us  for  a  long  time.  Besides,  our  type  of  boy  would  pre;; 
greatly  by  the  social  contacts  which  the  life  of  a  dormitory  afforcj. 
If  a  new  dormitory  were  maintained  as  a  freshman  dormitory,  evei' 
student  in  college  would  have  the  experience  of  a  year  of  close  cont£^ 
with  members  of  his  class.  The  result  would  be,  I  believe,  most  beif. 
ficial  and  far-reaching,  not  only  upon  the  life  of  the  individual  studet 
but  upon  the  family  feeling  of  the  whole  student  group.  I  believe  t?; 
Trustees  are  right  in  constantly  stressing  this  building  project  as  o; 
of  prime  necessity. 

Building  and  Equipment  Needs 

Our  building  equipment  on  the  whole  is  excellent.  The  great  an 
of  the  campus  with  its  many  buildings,  always  looks  adequate  a  I 
complete  to  the  visitor.  We  who  "carry  on"  with  the  students,  year  i 
and  year  out,  however,  are  conscious  of  a  number  of  serious  deficienc:; 
still  if  the  students  are  to  receive  the  best  service  that  a  good  colle; 
equipment  should  afford.  In  order  to  "round  out"  our  building  equ  • 
ment,  we  need  two  or  three  major  buildings  and  several  imports; 
minor  items.  What  these  should  be,  I  have  tried  to  show  in  the  1 ; 
below.  It  was  prepared  tentatively  in  quick  response  to  the  requ( : 
of  the  Commission  on  Administration  and  Finance  last  summer  to  ha ; 
us  indicate  our  desires  regarding  a  five-year  building  program.  It  \\  i 
approved  in  September  by  the  full  Board  as  it  stands  below: 


1.  Men's  Dormitory  ($150,000)  or  Women's  Dormitory 

2.  Gymnasium  ..... 

3.  Administration  &  Recitation  Building  . 
Physics  Bldg.  (Completion  of  Microbiology  Lab.) 

Enlargement  of  Clark  Hall  .... 
Horticultural  Manufactures  Bldg.  &  Equip. 
Roads  and  Walks        ..... 

8.  Enlarging  College  Reservoir 

9.  Practice  house — Home  Economics 
Women's  Gymnasium  and  Equipment  . 
Better  Fire  Protection  .... 

12.  House  for  the  Chief  Engineer 

13.  New  Steam  Line,  East  Exp.  Stat,  to  Micro.  Bldg. 

14.  Repairs  on  the  Old  Durfee  Greenhouse 

15.  Making  over  Fourth  Floor  of  North  College 

16.  Culvert  for  Brook  in  Ravine 
Additional  Land,  Cranberry  Sta.,  East  Wareham 
Repairs  on  the  Harlow  House 
Library  Building — important  but  tentative 


10 
11 


17 
18 
19 


$250,Ci 
350,Cl 
100,CJ 
150,Ci 
65,Ci 
60,Ci 
30,01 
25,Ci 
21,0 1 
16,41 
50,01 
7,5' 
4,7 
7,0' 
4,0' 
2,6 
1,0 
1,0 
100,0 


$1,245,3 
How  many  of  these  items  will  be  included  in  the  recommendatio 
of  the  Commission  on  Administration  and  Finance  (for  a  five-year  sta 
building  program)  no  one  knows.  What  we  do  know  is  that  the  sta 
faces  tremendous  demands  for  building  construction  at  this  time.  Wi 
other  departments  we  are  caught  in  a  rather  helpless  situation  an 
therefore,  may  find  it  exceedingly  difficult  to  get  the  building  appi 
priations  which  we  so  much  need.  There  are  many  items  in  the  abo 
list  that  we  ought  to  have  immediately  if  we  are  going  to  do  the  mi 
effective  work  and  to  render  the  best  educational  service  to  the  st 
dents. 

Private  Gifts 

If  the  demands  of  the  state  situation  result  in  further  postponemc 
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"or  us  on  some  of  our  projects,  I  see  no  other  way  out  than  to  seek  for 
'unds  from  private  sources.  There  is  no  good  reason  why  this  should 
lot  be  done  in  any  case.  Ours  is  one  of  the  very  few  state  educational 
nstitutions  that  has  yet  to  receive  the  gift  of  a  building  from  a  private 
lonor.  Some  of  our  sister  colleges  and  universities  have  as  many 
)uildings  erected  by  private  as  they  have  by  public  benefactions.  I 
;annot  believe  that  an  institution  that  has  rendered  such  conspicuous 
(cientific  and  educational  service  in  the  agricultural  field  cannot  appeal 
vith  persuasiveness  and  power  to  the  friends  of  agriculture,  as  well 
IS  to  men  of  wealth  favorably  disposed  to  promote  worthy  projects, 
las  not  the  time  come  for  us  to  consider  seriously  a  campaign  in  behalf 
)f  this  institution  that  will  bring  her  claims  to  the  attention  of  public 
pirited  and  philanthropic  men?  I  am  inclined  to  think  that  it  has, 
md  I  hope  that  the  Trustees  will  agree  with  me  sufficiently  to  take  up 
,t  an  early  date  the  question  of  promoting  effective  machinery  for  such 
,n  appeal. 

Let  me  record  here  what  I  have  often  emphasized, — namely,  that  the 
aising  of  the  funds  for  the  Memorial  Building  and  the  carrying 
hrough  of  that  splendid  project  was  a  great  accomplishment,  especially 
n  view  of  the  number  and  resources  of  our  small  body  of  alumni.  It 
ives  us  cause  for  real  pride  whenever  we  think  of  it.  I  am  sure  that 
i^e  can  expect  from  the  Alumni  a  similar  response  to  other  needs  as 
hey  arise,  but  they  alone  are  not  capable  of  doing  the  things  that  we 
eed  to  have  done.  We  must  appeal  to  other  friends  as  well.  Can  we 
ot  make  a  concerted  effort  to  reach  those  who  do  not  know  the  record 
f  this  institution,  or  appreciate  the  great  possibilities  for  effective  pub- 
ic service  that  resides  on  the  campus? 

It  is  a  great  pleasure  here  to  report  recent  gifts  that  point  to  an  in- 
reasing  appreciation  of  our  need  for  supplementary  funds.  They  lend 
ope  to  the  success  of  an  appeal  such  as  I  have  mentioned.  I  refer 
D  the  gift  just  received  of  $23,000  by  the  will  of  the  late  Porter  L.  New- 
m  of  Waltham;  the  gift  of  $5,000  from  our  late  colleague  and  friend, 
[on.  Charles  A.  Gleason  of  North  Brookfield;  and  a  gift  last  month 
f  $5,000  from  the  late  Rear-Admiral  George  H.  Barber,  an  alumnus  of 
le  college.  There  is  also  the  possibility  of  a  fund  from  the  Lotta  Crab- 
ree  Estate.  These  recent  additions  increase  our  trust  funds  of  last 
ear  from  a  total  of  $85,000  to  close  to  $120,000.  These,  in  the  main, 
re  gifts  to  provide  loans  and  scholarships  to  worthy  students.  We 
an  use  a  great  deal  more  for  the  same  purpose.  I  hope  to  see  the  total 
oubled  within  the  next  year  or  two.     There  is  no  doubt  that  we  have 

great  many  other  friends  who  will  be  glad  to  help  the  worthy  boy 
nd  girl  that  we  are  trying  to  serve  if  they  are  only  fully  acquainted 
ith  our  needs  and  demands. 

Memorial  Hall 

The  usefulness  of  Memorial  Hall  as  a  student  center  has  grown  stead- 
y.^  It  supplies  excellent  facilities  for  the  growing  student  academic 
^tivities,  the  lounge  is  increasingly  used  for  study  and  reading  by 
;udents  who  room  a  considerable  distance  from  the  campus,  almost 
le  whole  social  life  of  the  campus  now  centers  in  this  beautiful  build- 
ig.  The  alumni  gave  the  State  much  more  than  $150,000  when  they 
ade  that  gift;  they  gave  to  the  boys  and  girls  of  Massachusetts  for 
Bnerations,  a  place  of  meeting  which  is  bound  to  result  in  wholesome 
5Sociations  and  friendships  as  well  as  inspiring  memories. 

Resignations 

A  number  of  particularly  significant  resignations  have  occurred  dur- 
ig  the  year.  The  resignation  of  Mr.  Ralph  J.  Watts  as  Secretary  of 
le  College,  after  a  long  and  effective  service  of  eighteen  years,  rep- 
'isented  a  distinct  loss  to  the  institution.    Mr.  Watts  knew  the  alumni 
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as  a  whole  better  than  any  other  person  on  the  campus.  During  t\ 
time  he  was  with  us,  he  had  made  many  contacts  and  had  accumulate 
a  store  of  information  that  was  invaluable  to  the  executive.  His  r' 
tentive  mind  could  reach  back  for  almost  anything  that  had  happene! 
during  his  term  of  office.  He  was  always  more  than  a  secretary.  F 
knew  the  business  of  the  college  second  only  to  the  Treasurer,  and  tl' 
call  to  an  important  business  managership  was  the  logical  result  of  h 
great  interest  and  ability.  He  gave  a  whole-hearted  and  devoted  ser 
ice  to  M.  A.  C.  that  will  be  long  remembered. 

Mr.  Robert  D.  Hawley,  M.A.C.  1918,  Extension  Editor,  was  appoints 
to  fill  Mr.  Watt's  place. 

Equally  significant  was  the  resignation  of  Mr.  John  D.  Willard,  dire 
tor  of  the  Extension  Service,  after  six  years  of^most  able  and  efficieV 
service  in  this  important  administrative  office.  Director  Willard's  leai 
ership  has  been  fruitful  of  sound  development  in  all  phases  of  the  wor 
His  insistence  that  extension  teachers  should  guide  agricultural  d 
velopment  along  sound  economic  lines  has  had  a  wholesome  and  f£ 
reaching  influence.  He  made  distinct  progress  in  co-ordinating  tl 
various  agencies  of  agricultural  extension  service  and  guided  the  d 
velopment  of  a  home  economics  service  for  Massachusetts  women  i 
that  it  is  outstanding  in  the  nation. 

Mr.  Willard  A.  Munson,  M.A.C.  1905,  formerly  Director  of  the  Buref 
of  Markets  of  the  Massachusetts  Department  of  Agriculture,  was  a 
pointed  to  succeed  Mr.  Willard.  • 

The  positions  form.erly  filled  by  Professor  Henry  F.  Judkins,  Hej 
of  the  Department  of  Dairying,  and  by  Professor  Schuyler  M.  Sali, 
bury.  Head  of  the  Department  of  Animal  Husbandry  were  combine 
last  spring  and  Professor  J.  H.  Frandsen  was  appointed  to  the  largi 
position.  He  comes  well  qualified.  He  has  been  Head  of  the  Dairy  D 
partments  of  the  University  of  Idaho  and  of  the  University  of  N 
braska,  has  served  as  an  editor  of  the  Capper  Farm  Press,  and  is  edit( 
of  the  Journal  of  Dairy  Science  which  is  the  official  organ  of  the  Amei 
can  Dairy  Science  Association. 

In  Memoriam 

It  is  my  sad  duty  to  report  the  death  of  two  members  of  the  staff  ar 
our  former  beloved  colleague  and  friend.  Professor  Charles  E.  Wellin: 
ton.     On  September  28,  the  whole  community  was  shocked  and  grievt. 
by  the  accidental  death  of  Miss  Bertha  Knight,  Extension  Spetiali; 
in  Home  Economics,  who  was  killed  in  an  automobile  accident  at  We- 
Barnstable,  Mass.,  while  on  active  duty  for  the  college.     Miss  Knig 
was  liked  by  all  who  knew  her,  capable  in  her  work,  and  her  loss 
keenly  felt,  not  only  at  the  college  but  throughout  the  state  where  h 
good  work  had  already  made  for  her  many  friends. 

On  August  19,  Miss  Helena  T.  Goessmann  died  after  an  extendi 
illness.  She  was  the  daughter  of  Professor  Charles  A.  Goessmann,  t' 
distinguished  and  beloved  chemist  whose  name  is  so  closely  identifii 
with  the  scientific  reputation  of  the  college.  She  had  served  the  C( 
lege  effectively  as  instructor  in  English  for  fifteen  years.  Miss  Goet- 
mann  was  a  stimulating  and  interesting  teacher  and  had  a  host 
friends  among  the  members  of  many  classes. 

Professor  Charles  Wellington,  Ph.D. 

Professor  Charles  Wellington,  whose  death  occurred  on  Novemb 
15th,  after  a  long  period  of  illness,  served  the  college  for  thirty-ei.U' 
years  (1885-1923),  first  as  associate  professor  of  chemistry,  later  ;> 
head  of  the  department  and  professor  of  chemistry.  He  was  not  onl 
a  thorough  student  in  his  chosen  profession  but  an  excellent  lingu' 
and  a  wide  and  thoughtful  reader  in  history,  philosophy  and  belk 
lettres.    Completely  devoted  to  his  Alma  Mater,  he  worked  incessantl 
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or  its  upbuilding.  Not  only  did  he  give  unsparingly  of  his  time  but 
Iso  gave  generously  of  his  own  slender  stipend.  He  was  always  in- 
arested  in  student  activities  and  endeavored  always  to  awaken  in  stu- 
ents  the  highest  ideals  of  life.  Modest  and  unassuming  in  his  daily 
ife,  Professor  Wellington  was  possessed  of  a  refined,  Christian  char- 
cter  and  his  life  motto  was  service.  Those  who  knew  him  best  loved 
im  most  and  in  his  passing  the  college  has  lost  an  ardent  supporter 
rhile  his  friends  and  associates  are  conscious  of  a  loss  in  many  ways 
rreparable. 

Classification  of  Personnel 

The  Legislature  at  its  last  session  ordered  that  a  study  be  made  of 
he  classification  of  personnel  in  the  employ  of  the  Commonwealth,  and 
tiat  report  be  made  at  the  next  session.  Accordingly,  a  private  agency 
:as  employed  and  the  study  conducted  during  the  summer  of  1926. 
ill  employees  of  the  college  were,  of  course,  included  in  this  study  and 
he  recommendations  of  this  agency  will  involve  every  one.  The  basis 
f  the  study  was  a  questionnaire  answered  by  each  employee.  Depart- 
lent  Heads  were  given  hearings  and  opportunity  to  make  recommen- 
ations.  By  your  authority,  as  you  will  remember,  I  recommended  to 
le  classification  survey  staff  the  following  salary  limits  for  our  pro- 
sssional  staff: 

istructors  $2100  from  $1900  (approximately) 
.sst.  Professors  $3300  from  $2900  (approximately) 
rofessors  $4200  from  $3900  (approximately) 

[eads  of  Administrative  departments  $4500  to  $5000  from  $4200  to 
$4500  (approximately) 

My  suggestions  were  given  sympathetic  consideration  at  the  hearing 
ut  we  shall  not  know  what  the  outcome  will  be  until  the  legislature 

cts. 

Report  of  Student  Committee  on  Curriculum 

In  an  effort  to  discover  the  point  of  view  of  the  students  and  to  get 
fom  them  suggestions  for  our  curriculum,  I  appointed,  last  spring,  a 
Dmmittee  of  seven  representative  seniors  and  asked  them  to  give  care- 
il  consideration  to  the  subject  with  a  view  to  report  to  me  their  find- 
igs.  This  committee  did  a  very  commendable  piece  of  work  indeed 
1  the  short  time  allotted  to  it.  In  the  report  I  find  the  following  in- 
jresting  suggestion: 

"Our  other  primary  suggestion  is  the  transmission  of  an  almost  uni- 
ersal  appeal  for  more  English  in  the  curriculum,  not  only  as  elective 
aurses,  but  as  required  courses.  English  Composition  and  Public 
peaking  were  strongly  desired  and  recommended  to  us  as  absolutely 
3sential.  As  seniors,  the  men  encountered  felt  almost  universally 
lat  they  would  have  appreciated  being  required  to  take  more  English 
lan  they  did. 

"It  is  hardly  necessary  to  argue  the  case  for  English  before  an  edu- 
ated  group  of  readers.  The  above  expression  is  simply  an  indication 
lat  it  is  now  felt  that  the  standard  of  English  obtained  by  college 
raduates  is  not  high  enough.  Just  how  much  more  English  should 
e  required  and  the  kind  of  English  to  be  insisted  upon  was  a  matter 
f  considerable  discussion.  However,  from  the  wealth  of  discussion, 
e  feel  that  we  are  expressing  the  sentiment  of  the  students,  especially 
le  seniors  who  now  realize  their  mistake  in  not  taking  more  of  it, 
hen  we  recommend  that  four  courses  of  English  be  required  during 
le  junior  and  senior  years,  to  be  taken  at  the  individual's  will  with 
18  stipulation  that  at  least  one  of  them  be  a  straight  course  in  com- 
osition." 

I  have  asked  another  group  of  seniors  this  fall  to  continue  the  study 
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begun  by  this  committee.     The  combined  report  will,  if  thought  d 
sirable,  be  published  later. 

Legislation 

A  significant  piece  of  legislation  was  passed  during  this  year  whe 
the  State  Legislature  passed  an  Act  to  define  the  authority  of  the  Tru! 
tees  of  the  Massachusetts  Agricultural  College  in  administering  tl 
affairs  of  the  institution.     The  following  is  the  act  as  passed: 

"Be  it  enacted  by  the  Senate  and  House  of  Representatives  in  Ge; 
eral  Court  assembled  and  by  the  authority  of  the  same,  as  follows 

Section  four  of  chapter  fifteen  of  the  General  Laws  is  hereby  amende 
by  adding  at  the  end  thereof  the  following  new  sentence; — Nothi 
in  this  chapter  shall  be  construed  as  affecting  the  powers  and  duti 
of  the  trustees  of  the  Massachusetts  Agricultural  College  as  set  for 
in  chapter  seventy-five, — so  as  to  read  as  follows : — Section  4.  Th' 
Commissioner  shall  be  the  executive  and  administrative  head  of  tt 
department.  He  shall  have  charge  of  the  administration  and  enforc( 
ment  of  all  laws,  rules  and  regulations  which  it  is  the  duty  of  the  d- 
partment  to  administer  and  enforce,  and  shall  be  chairman  of  ti 
board.  He  shall  organize  in  the  department  a  division  of  public  libr; 
ries,  a  division  of  immigration  and  Americanization,  a  division  of  tl: 
blind  and  such  other  divisions  as  he  may  determine.  Each  divisio 
shall  be  in  charge  of  a  director  and  shall  be  under  the  general  supe: 
vision  of  the  commissioner.  Nothing  in  this  chapter  shall  be  construe 
as  affecting  the  powers  and  duties  of  the  trustees  of  the  Massachuset 
Agricultural  College  as  set  forth  in  chapter  75." 

This  Act  simply  affirms  the  power  of  the  Trustees  and  defines  thei 
relationship  to  the  Head  of  the  Department  of  Education.  The  Con 
mission  on  Administration  and  Finance,  still  has  authority  over  pu: 
chases,  salaries,  and  budget  matters. 

New  Construction 

The  new  construction  for  the  year  1926  amounted  to  approximatelf 
$30,200.00. 

This  included  the  replacement  of  the  Cranberry  Station  building  a^ 
Wareham,  destroyed  by  fire  May  30,  1926,  at  a  cost  of  $9,000.00.     Th 
new  building  is  of  concrete  blocks  and  provides  for  an  auditorium, 
laboratory,  and  office  rooms.     A  three  car  garage  was  also  built  fror 
this  appropriation. 

A  foreman's  cottage  was  built  at  the  Tillson  Farm  which  provide 
five  rooms  and  a  bath  for  the  foreman  of  the  Experimental  Poultry  Farn 
with  two  offices  and  a  laboratory  room  for  the  scientific  work. 

The  Physics  building  was  repaired  at  a  cost  of  $4,000.00.  This  pro 
vided  for  a  cement  floor  in  the  basement,  steel  ceilings,  new  cases  fo 
the  apparatus  and  re-wiring  with  new  lighting  fixtures  and  painting 
throughout. 

New  calf  and  quarantine  barns  were  built  next  to  the  young  stoct! 
barn  to  provide  for  the  development  of  a  herd  free  from  contagiousj 
abortion.  The  calf  barn  takes  care  of  45  head,  the  calves  being  helc' 
in  isolation  here  until  they  react  negatively  to  the  blood  test.  The 
quarantine  barn  contains  6  stalls.  These  two  buildings  are  models  ol 
their  kind.     The  cost  was  $11,200.00. 

HIGH  SCHOOL  DAY 

The  i7th  Annual  High  School  Day  was  held  at  the  College  Satur-I 
day,  May  1st.  This  event,  which  has  been  held  regularly  on  the  first 
Saturday  in  May,  was  first  started  in  1908.  It  has  been  attracting  an 
increasing  number  of  high  school  boys  and  girls  from  a  greater  num- 
ber of  schools  each  year.    This  year  there  was  a  record  attendance  of 
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4  boys;  185  girls;  73  teachers,  principals,  town  representatives  and 
hers;  and  probably  100  more  visitors  who  failed  to  register.  These 
sitors  represented  108  different  schools  throughout  the  State. 
It  has  always  been  the  purpose  of  High  School  Day  to  provide  an 
iportunity  for  those  interested  to  inspect  the  College  in  its  entirety, 
meet  the  undergraduates  and  learn  of  their  activities,  to  interview 
e  faculty  relative  to  the  work  of  the  college,  and  to  gain  an  insight 
to  the  exceptional  vocational  advantages  offered  in  the  field  of  agri- 
Iture  and  allied  sciences.  A  large  number  of  the  boys  and  girls 
me  as  guests  of  friends  already  in  college,  while  alumni,  teachers 
id  town  representatives  organize  groups  which  come  by  various  means 
om  all  parts  of  the  State. 

The  program  for  the  day  has  been  improved  from  time  to  time  until 
,e  which  we  believe  to  be  of  interest  to  the  greatest  number  has  been 
veloped.  This  year  a  live  stock  parade  was  added  to  the  program 
A  because  of  the  significance  of  the  live  stock  judging  contest  it  was 
lied  the  Massachusetts  Interscholastic  Live  Stock  Judging  Contest, 
le  three  leading  contestants  from  vocational  schools  were  selected 
represent  Massachusetts  in  the  Vocational  Judging  Contest  at  the 
itional  Dairy  Show  held  at  Detroit  in  October.  One  of  these  boys, 
'ic  Moberg  of  Smith's  School,  Northampton,  Mass.,  won  a  $400.00 
holarship  to  use  at  the  college  of  his  choice. 

The  poultry  and  fruit  judging  contests  are  proving  equally  as  pop- 
ar  and  interesting.  The  detailed  program  and  analysis  of  attendance 
r  1926  follows: 

Program  for  the  day 

00  A.M. — Registration  booths  open. 

15  A.M. — Poultry  Judging  Contest. 

30  A.M. — Exhibition  by  the  Cavalry  Unit. 

00  A.M. — Inspection  of  the  campus  and  college  buildings. 

80  A.M. — 1 :30  P.M. — Explanation  of  entrance  requirements. 

Live  Stock  Parade. 
:00  M.      — Luncheon — Draper   Hall    cafeteria    open   from    12:00    to 

1 :30. 
:30  P.M. — Luncheon  meeting  of  teachers,  principals,  school  super- 
intendents, and  Town  Representatives. 
00  P.M. — Inspection  of  the  Campus. 
00  P.M. — Varsity  baseball  game — M.A.C.  vs.  Wesleyan. 
30  P.M. — Supper — Draper  Hall  cafeteria  open  from  5:30  to  7:00. 
00  P.M. — Address  by  Acting  President  Lewis. 

Award   of   prizes   for   interscholastic    championship   live 

stock,  poultry,  and  fruit  judging  contests. 
Musical  Clubs  concert  and  Roister  Doister  play. 
30  P.M. — Fraternity  receptions. 

Registration 

1926  (1925) 

lys  460  (411) 

(rls    185  (153) 

1  achers  and  others 73  (72) 


Total    718  (636) 

1926  (1925) 

iimber  of  schools  represented 105  (90) 


12 

Judging  Contests 

No.  of  Teams 

1926  (1925) 

Fruit  Judging 13  (4) 

Poultry  Judging   18*  (13) 

Live  Stock  Judging 26**  (21) 


F.D.'i. 

No.  of  Individual 

1926       (192 

44  (1 

58  (4 

78  (6 


180 


(13 


i 


57  (38) 

*  4  individuals  entered  in  addition  to  18  teams. 
**  15  senior  teams. 
11  junior  teams. 

Infirmary 

During  the  year  beginning  September  1,  1925  and  ending  Septemb' 
1,  1926  one  hundred  and  thirty-two  house  patients  were  treated  at  t 
infirmary  for  various  lengths  of  time  amounting  in  all  to  five  hundr 
and  ninety-six  hospital  days.    In  addition  to  this  number,  two  hundr 
and  fifty-seven  out-patients  made  four  hundred  and  fifty-nine  visits  i 
the  infirmary  for  treatment  and  advice. 

The  outstanding  diseases  of  the  year  were:  *  , 

Appendicitis  .  .       6 

Bronchitis  .......       2 

Coryza       ........       4 

Diphtheria  .......       2 

Heart  Disease   .......       1 

Infections  .......       8 

Influenza   ........     47 

Measles      ........        1 

Nephritis,  acute  ......       1 

Neuralgia  .......       1 

Pleurisy     ........        1 

Pneumonia  .  .  .  .  .  .5 

Sciatica     ........        1 

Sprains  .  .        8 

Tonsillitis  and  throat  troubles   .  .17 

Miscellaneous  .  .  .  .  .  .      10 

Surgical,  minor  .  .  .16 

Diphtheria  broke  out  in  one  of  the  dormitories  but  was  quick 
stamped  out  by  preventive  treatment.  An  outbreak  of  influenza  o 
curred  involving  a  large  number  of  students.  The  disease  was  n 
severe  and  it  ran  its  course  in  a  very  few  days.  On  the  whole  tl 
health  of  the  college  students  has  been  excellent.  This  satisfacto: 
condition  is  in  large  part  due  to  the  splendid  co-operation  of  the  sti 
dent  body,  to  the  watchfulness  and  care  of  Professor  Hicks  and  ( 
Miss  Christopher,  the  resident  nurse,  and  to  the  attention  of  Mi* 
Macrae,  the  matron  of  the  infirmary. 

In  closing  this  first  report,  let  me  say  that  you  have  handed  over 
my  direction  an  institution  which  has  served  the  Commonwealth  fait 
fully  and  effectively  for  sixty  years.  It  represents  the  labor  and  saci 
fices  of  many  eminent  educators  and  devoted  faculties.  It  can  be  sa 
to  have  educated  not  only  skilled  workers  and  good  citizens,  but  son| 
of  the  most  influential  leaders  in  agriculture  in  state  and  nation.  I'! 
Alumni  cherish  it  with  a  devotion  which  I  know  from  experience, 
deep  and  abiding.  In  the  presence  of  its  record  and  achievement,! 
feel  both  grateful  and  humble. 

It  is  a  great  public  service  institution.  Its  Extension  Departme 
today  reaches  to  all  the  corners  of  the  state.  Its  Experiment  Static! 
staff  is  working  quietly  on  scientific  problems  that  will  vitally  affei 
not  only  the  farmer  and  the  farmer's  business,  but  every  business  i 
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he  state.    Its  resident  teaching  staff  is  not  only  giving  freely  to  agricul- 
'are  and  industry  the  benefits  of  the  soundest  theory  and  practice  that 
|:  knows,  but  it  is  also  striving  to  give  its  students  the  best  education 
ossible  both  for  life  and  for  living. 

My  hope  is  that  I  may  so  direct  its  affairs  that  it  w^ill  not  lose  a  jot 
jf  its  present  strength  and  povv^er.  I  w^ant  it  to  continue  to  be  a  dy- 
:  amic  public  service  institution.  I  want  it  to  increase  in  influence  and 
restige  not  only  because  of  what  it  does  but  because  of  what  it  is.  _  I 
^ant  it  never  to  fail  to  serve  the  great  cause  of  agriculture  to  the  limit. 
I  want  it  useful  and  efficient  in  every  service  it  renders.  I  want  the 
'ixtension  Department  to  reach  people  more  and  more,  the  Experiment 
tation  to  ascertain  some  of  the  facts  upon  which  New  England  pros- 
erity  should  build,  if  it  is  to  develop  and  thrive  as  it  ought;  and  I  want 
he  college  to  give  the  boys  and  girls  of  the  Commonwealth  a  larger 
nd  broader  outlook  on  life  as  well  as  skill  and  ability  in  their  chosen 
rofessions.  I  want  it  to  continue  to  be  a  college  of  excellent  rank, 
forking  at  full  speed  up  to  its  full  capacity  all  the  time,  and  I  shall 
Iways  strive  to  keep  it  so.  All  this  I  want;  not  only  because  the  state 
ays  for  it  in  cold  hard  cash,  though  that  is  reason  enough;  but  be- 
ause  the  state  needs  it  and  needs  it  greatly  both  today  and  tomorrow. 

Edward  Morgan  Lewis, 

President. 

LEGISLATIVE  BUDGET  1927 

Projects  for  Permanent  Improvements 

1.    Dormitory,  $150,000. 

For  many  years  the  Trustees  have  had  before  them  the  problem  of 
roviding  adequate  housing  facilities  for  the  resident  students  of  the 
iollege.  The  demand  for  a  dormitory  has  become  increasingly  pressing 
ach  year.  The  capacity  of  private  houses  available  for  student  rooms 
5  about  taxed  to  the  limit  and  prices  charged  students  are  somewhat 
igh  as  a  result.  For  several  years  the  request  for  a  dormitory  was 
icluded  in  the  budget.  In  recent  years  other  projects  have  sometimes 
ppeared  more  immediately  urgent  and  the  item  for  a  dormitory  has 
lerefore  at  such  times,  been  omitted.  The  Trustees  are  again  pre- 
enting  as  the  project  which  in  their  judgment  is  most  needed  at  pres- 
nt,  an  item  of  $150,000  for  a  dormitory.  This  can,  if  necessary,  be 
)cated  south  of  South  College  on  an  existing  steam  main  and  adjacent 
)  other  service  lines.  It  is  proposed  to  build  a  dormitory  that  will 
ccommodate  approximately  100  students.  By  charging  a  rental  some- 
what less  than  that  charged  in  private  houses  off  the  campus,  it  is 
stimated  that  a  return  of  from  2%  to  3%  can  be  made  to  the  State  on 
lis  investment. 

2.    Horticultural  Manufactures  Building,  $60,000. 

The  importance  of  utilizing  various  by-products  of  the  farm  which 
Drmerly  were  wasted,  such  as  fruit  and  vegetables,  was  emphasized 
uring  the  war,  and  under  the  direction  of  Prof.  W.  W.  Chenoweth  of 
lis  institution  farmers  came  to  see  whereby  this  saving  could  to  ad- 
antage  be  made  permanent.  In  order  to  give  adequate  instruction  in 
le  preservation  of  fruit  and  vegetable  products,  a  new  laboratory 
uilding  is  essential.  The  plans  provide  for  a  one-story  building  of 
lexpensive  construction,  which  will  furnish  laboratories  for  the  vari- 
us  phases  of  this  work. 

The  pressing  need  for  this  building  is  now  generally  understood, 
however,  some  of  the  principal  considerations  may  be  recapitulated  as 
allows : 

a.  The  department  of  horticultural  manufactures  now  has  its  work 
idely  distributed  in  four  buildings,  viz.     Flint  Laboratory,  Wilder 
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Hall,  French  Hall,  and  a  workshop  on  the  hill  near  the  cold  storae 
plant.  This  wide  scattering  of  the  work  is  obviously  very  detrimenl 
to  its  objective. 

b.  The  principal  teaching  is  done  at  Flint  Laboratory  in  rooms  whii 
were  designed  for  use  by  the  dairy  department.  The  dairy  depa  - 
ment  needs  these  rooms  and  would  like  to  see  the  department  of  hor- 
cultural  manufactures  cared  for  elsewhere  as  soon  as  possible. 

c.  The  present  quarters  are  entirely  inadequate  for  the  teachi  j 
work.  On  account  of  the  limited  space  the  department  has  been  co - 
pelled  to  refuse  admission  to  numbers  of  students.  This  is  perhaps  t; 
only  department  in  the  institution  which  has  been  compelled  frequent 
to  refuse  admission  to  students  on  account  of  the  lack  of  space.  .1 
the  teaching  could  be  much  better  organized  and  more  efficiently  cc- 
ducted  in  a  new  building  designed  for  this  particular  work. 

d.  It  is  highly  desirable  that  vigorous  research  work  be  undertaki 
at  the  earliest  opportunity  in  the  field  of  fruit  and  vegetable  preser\- 
tion  and  the  manufacture  of  by-products.  A  strong  demand  exists  f  • 
this  work  among  fruit  growers,  but  the  subject  is  equally  important  i 
all  consumers  of  food  in  Massachusetts. 

e.  The  department  is  now  carrying  on  important  extension  work,  b; 
these  extension  projects  need  to  be  strongly  supported  by  effecti  • 
work  at  the  college,  and  especially  by  well-directed  research  work. 

f.  The    Massachusetts    Fruit    Growers'    Exchange    Association,    tV 
Boston  Market  Gardeners'  Association  and  other  organizations  ha 
urgently   requested   this   proposed   building.      This    demand   from,   t 
fruit  growers  and  vegetable  growers  should  be  squarely  met. 

3.    Roads  and  Walks,  $11,000.00 

In  order  to  provide  improved  roads  for  the  main  thoroughfares 
the  campus  and  to  institute  permanent  walks  it  is  proposed  to  bui 
sm.all  sections  of  each  from  year  to  year.  In  1927  it  is  desired  to  e 
tend  the  macadam,  road  started  in  1923,  a  distance  of  1800  feet,  fro 
the  Library  Building  to  the  Power  Plant.  This  section  carries  tl 
heaviest  traffic  which  comes  to  the  campus  and  the  present  dirt  ro; 
is  entirely  inadequate,  especially  during  the  seasons  of  frost  and  ' 
heavy  rains. 

The  estimate  of  $10,000  is  for  a  5  inch  crushed  rock  foundation  wii 
a  3  inch  bituminous  bound  surface.     It  is  also  proposed  to  build 
cement  walk  from  South  College  to  the  Drill  Hall,  a  distance  of  a 
proximately  600  feet,  costing  $1,000.00. 

4.    Women's  Gymnasium  and  Equipment,  $16,400.00 

With  the  increased  number  of  women  students  attending  the  Colleg 
the  need  of  a  woman's  gymnasium  becomes  imperative.  With  the  a} 
propriation  here  requested  it  is  proposed  to  erect  a  wooden  fram 
building  adjacent  to  the  present  Women's  Dormitory.  Placed  in  thi 
location  it  will  be  unnecessary  to  duplicate  dressing  rooms  and  showe 
baths.  The  amount  requested  will  provide  for  the  necessary  equipmei 
for  the  building. 

5.   Grading  Area  South  of  Athletic  Field  for  Tennis  Courts,  $10,50( 

In  order  to  amplify  the  present  inadequate  facilities  for  outdoo 
games  it  is  proposed  to  construct  10  tennis  courts  on  the  area  immedi 
ately  south  of  the  present  enclosed  athletic  field.  The  grading  coii 
templated  is  on  the  basis  of  the  permanent  future  development  of  th 
enclosed  area.  The  expense  for  grading,  surfacing,  fencing,  etc.  i 
$10,500. 
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i  6.    New  Steam  Line,  East  Experiment  Station  to  Microbiology 
'  Building,  $5,000.00 

This  project  contemplates  replacing  a  section  of  underground  pipe 
ine  which  is  now  in  poor  condition.  The  new  line  would  be  385  feet 
;horter  than  the  present  one,  thus  effecting  greater  economy  in  op- 
eration. 

7.    Gymnasium,  $150,000.00 

A  gymnasium  has  for  many  years  been  considered  as  one  of  the  most 
)ressing  needs  of  the  institution.  The  present  so-called  Drill  Hall 
)ffers  no  facilities  whatever  for  gymnastic  work  or  for  other  organized 
"orms  of  physical  education.  The  building  is  unsuitable  even  for  the 
)ractice  of  basketball  which  is  the  only  use  to  which  the  building  is 
low  put.  The  locker  rooms  and  toilets  adjoining  the  Drill  Hall  floor 
ire  extremely  unsanitary  and  any  improvement  in  their  condition  is 
)ractically  impossible.  It  is  proposed,  therefore,  with  the  appropria- 
ion  here  requested  to  begin  the  construction  of  a  new  building  for 
)hysical  education  purposes  along  the  lines  of  some  of  the  buildings 
•ecently  built  at  Dartmouth,  Bowdoin,  Amherst,  etc.,  where  they  are 
ising  a  large  dirt  floor  cage  owing  to  the  rigorous  winters  we  have, 
This  would  consist  of  two  units — one  containing  dressing  rooms,  shower 
)aths,  swimming  pool,  boxing  and  wrestling  room,  office,  supply  room, 
L  corrective  gymnastic  room,  two  class  rooms,  and  then  a  connecting 
mit  to  this  main  gymnasium  building  where  all  the  work  ordinarily 
lone  out  of  doors  in  the  Fall  and  Spring  could  be  carried  on  through- 
»ut  the  winter. 

8.    Fire  Truck,  $2,500.00 

The  college  fire  protection  is  dependent  on  the  equipment  furnished 
)y  the  Town  of  Amherst.  When  the  present  truck  was  purchased  in 
.915,  this  institution  with  Amherst  College  paid  almost  one  half  of 
he  cost.  This  truck  is  about  worn  out  and  the  town  feels  that  a  new 
me  will  have  to  be  purchased  very  soon.  The  cost  of  a  new,  up-to-date 
aachine  would  be  $10,000  and  it  is  suggested  that  this  College  and 
Amherst  College  pay  one  half  the  cost,  our  share  being  one  fourth  or 
m  amount  not  to  exceed  $2,500. 

9.    Steam  Heat  at  Poultry  Plant,  $2,400.00 

It  is  proposed  to  heat  the  two  laboratories  with  the  exhaust  steam 
rom  the  Power  Plant.     Mr.  Bovenzi  estimates  this  work  at  $2,400.00. 

10.    Repairs  to  Durfee  Range  Glasshouses,  $7,000.00 

The  old  Durfee  Range  of  glasshouses  was  built  in  1870  and  holds  one 
tf  the  finest  collections  of  tropical  plants  in  this  section  of  New  Eng- 
and.  It  is  in  very  poor  condition  and  should  be  completely  overhauled. 
The  rebuilding  of  these  houses  to  save  this  valuable  collection  should 
le  done  within  the  next  12  months.  This  would  mean  a  considerable 
lutlay  for  new  sills,  studs,  rafters,  posts,  ventilators,  benches,  etc.  and 
-Iso  reglazing  and  repainting.  This  would  cost  about  $7,000.00  but 
i^ould  mean  the  saving  of  a  set  of  houses  that  could  not  be  replaced 
-t  the  present  time  for  $20,000.00. 

11.    Culvert  over  Brook  in  Ravine,  $3,000.00 

'  In  order  to  provide  adequate  storage  for  the  large  supply  of  coal 
ii^hich  is  being  carried  during  the  greater  part  of  the  year,  it  is  neces- 
ary  to  construct  a  culvert  over  the  brook  in  the  ravine  adjacent  to  the 
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Turbine  House.  The  proposed  culvert  would  be  200  ft.  long,  4  ft.  hig. 
and  5  ft.  wide  and  could  be  built  at  an  estimated  cost  of  $15.00  pe; 
linear  foot. 

REPORT  OF  THE  DEAN 

The  question  may  rightfully  be  raised  whether  the  Dean  at  this  col! 
lege  should  carry  any  considerable  amount  of  teaching.  If  he  does,  th^ 
combination  is  certain  to  be  strenuous  even  under  the  most  favorabl; 
conditions.  That  he  would  be  justified  in  devoting  all  his  time  an« 
energy  to  work  connected  with  the  enlarged  and  ever  enlarging  scop 
of  the  Dean's  Office  needs  no  argument.  And  yet  I  feel  that  contact 
with  students,  which  are  almost  invaluable  to  an  administrator,  ca:s 
be  made  only  in  the  class  room.  Teaching  also  serves  to  break  th; 
somewhat  monotonous  routine  work  which  has  to  be  handled  by  an;/ 
Dean.  Again,  to  me  personally,  teaching  is  a  real  and  inspiring  stimu' 
lus  and  I  have  accordingly  continued  my  teaching  work  in  the  Depart'; 
ment  of  Mathematics.  It  is  my  hope  to  so  organize  the  duties  of  th 
Dean's  Office  as  to  allow  me  to  continue  my  work  for  the  students  i 
the  double  capacity  of  teacher  and  Dean. 

During  the  two  years  prior  to  my  appointment  as  Dean  I  held  th 
double  appointment  of  Acting  Dean  and  Acting  Registrar  which  gav 
me  an  excellent  opportunity  to  study  the  close  relation  and  interde 
pendence  of  the  work  of  these  offices.  As  a  result  a  reorganization  Vv'a 
effected  this  year  which  merged  the  Registrar's  Office  with  the  Dean' 
Office.  The  Dean  is  in  general  charge  of  the  newly  organized  uni' 
Under  him  are  (1)  an  Assistant  Dean,  M.  O.  Lanphear,  whose  chiei 
duty  is  in  connection  with  matters  of  entrance  and  registration;  (2)  a:' 
Assistant  to  the  Dean,  Grace  E.  Gallond,  in  immediate  charge  of  th 
office,  routine  matters  concerning  absences,  appointments,  requisition; 
in  a  sense  the  Dean's  personal  Secretary;  (3)  Clerk,  Olive  M.  Turnei 
who  continues  in  charge  of  students  records  and  as  general  assistan 
in  entrance  and  registration  routine;  (4)  a  Stenographer,  Emma  Von 
dell,  who  also  assists  with  Dean's  and  students'  records. 

All  except  Professor  Lanphear  have  been  in  the  office  for  a  considei 
able  number  of  years  and  are  doing  their  work  in  a  very  commendabl 
way.  Professor  Lanphear  is  a  graduate  of  the  institution,  a  successfu 
teacher  and  a  sympathetic  friend  of  the  students.  He  has  already  mad 
a  creditable  beginning  in  the  new  organization. 

For  the  purpose  of  encouraging  scholarship  a  system  of  Hone 
Groups  was  introduced  at  the  opening  of  the  fall  term.  This  systen 
recognizes  three  groups  of  honor  students.  The  first  group  include; 
the  names  of  all  students,  excepting  Freshmen,  whose  term  average  fo 
all  courses  is  above  90  per  cent.  The  second  group  all  those  betweei 
85  and  90  per  cent,  and  the  third  group  those  between  80  and  85  pe: 
cent. 

These  groups  are  posted  on  the  Dean's  Board  at  the  beginning  oj 
each  term.  Students  in  the  first  two  groups  are  allowed  great  freedon 
in  the  matter  of  class  absences.  The  system  is  receiving  much  favor 
able  comment  from  both  faculty  and  students,  and  appears  to  act  as 
a  real  stimulus  for  the  improvement  of  scholarship.  At  the  beginning 
of  the  first  term  the  list  posted  contained  the  names  of  six  students  ir 
Group  I,  thirty-seven  in  Group  II,  and  forty  in  Group  III. 

The  Honor  Council  has  functioned  satisfactorily  and  the  limited  numi 
ber  of  cases  referred  to  it  were  handled  with  justice  and  dispatch:  i 
The  nerve  racking  cases  of  excessive  cutting  and  serious  infringemenl' 
of  necessary  regulations  were  very  few  indeed.  The  spirit  of  real  co 
operative  endeavor  between  the  student  body  and  those  in  authority 
on  matters  of  institutional  policy  and  practice  was  all  that  could  b^ 
reasonably  expected.  ' 
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Much  credit  is  due  to  the  following  who  assisted  the  Dean  as  faculty 
dvisers  to  the  new  students: 
.ss't.  Dean  M.  O.  Lanphear 
rofessors  F.  P.  Rand,  Paul  Serex,  A.  N.  Julian,  Richard  W.  Smith, 

Miss  Skinner,  Miss  Knowlton 
istructors  L.  L.  Durkee,  Philip  Couhig. 

Their  helpful  counsel  and  sympathetic  direction  constitute  a  service 
'hich  is  greatly  appreciated  by  parents  and  students. 

During  the  year  I  have  accepted  a  number  of  invitations  to  speak  to 
roups  of  high  school  and  junior  high  school  students  throughout  the 
;ate.  These  contacts  are  valuable  in  promoting  cordial  relations  and 
3tter  acquaintance  with  the  schools,  and  in  the  opportunity  they  afford 
f  giving  first  hand  information  concerning  matters  of  entrance  and 
nes  of  work  offered  at  the  college. 

As  to  immediate  problems  the  following  are  noted  without  extended 
)mment: 

1.  A  definite  plan  for  a  more  helpful  "subjective  analysis"  of  stu- 
jnts  through  tests,  achievements,  personality  ratings,  tastes  and  scho- 
stic  tendencies.  Only  in  this  way  can  we  make  our  personnel  work 
lally  effective. 

I  2.  An  exhaustive  study  of  the  entire  problem  of  "student  aid."  The 
I  feet  of  part  time  employment,  monetary  gifts  and  easy  loans  on  the 
udents'  scholarship  and,  also,  on  his  social  and  economic  perspective, 
•e  recognized  as  both  harmful  and  beneficent.  When,  how,  to  what 
:tent  and  on  what  grounds  should  a  student  be  aided  financially? 
m  part  time  employment  be  tied  up  with  a  student's  vocational  objec- 
jire?  These  and  other  questions  press  for  solution. 
!3.  The  new  problems  forced  to  the  front  by  the  influx  of  women 
I  udents  during  the  last  four  or  five  years.  These  problems  are  both 
Iministrative  and  academic  and  concern  themselves  with  the  social, 
lysical,  scholastic,  and  moral  welfare  of  the  entire  group.  One  can 
y  without  fear  of  contradiction  that  no  satisfactory  or  lasting  solu- 
)n  can  be  reached  until  we  solve  the  questions  of  housing,  recre- 
ional  facilities,  and  curriculum  adjustments. 

William  L.  Machmer, 

Dean. 

REPORT  OF  THE  DIRECTOR  OF  THE  EXTENSION  SERVICE 

The  number  of  men  and  women  seeking  and  taking  part  in  self-edu- 
tion  is  constantly  increasing.  Through  our  contacts  with  meetings 
(|  Trustees  for  county  aid  to  agriculture,  we  see  a  continual  growth 
the  work  being  done  by  the  members  of  the  county  extension  serv- 
ilis.  This  growth  shows  more  and  more  people  are  taking  advantage 
c  an  educational  opportunity  which  comes  to  their  communities,  to 
tj2ir  farms  and  homes,  increasing  to  a  great  degree  the  work  of  the 
CiUnty  agents  in  agriculture,  home-making  and  boy  and  girl  clubs. 
jA.s  this  condition  develops,  it  reacts  directly  by  requiring  increased 
s 'vices  of  our  college  extension  staff.  The  problem  before  us  of  how 
t  meet  this  increasing  demand  is  not  an  easy  one  to  answer.  We  are 
citinually  readjusting  our  time  and  activities  in  order  to  take  on  new 
cties.  Yet,  with  some  of  our  subjects,  we  have  not  been  able  to  sat- 
iy  the  requirements  made  upon  us.  In  order  to  comply  with  the  many 
i;iuiries  and  requests  that  come  to  us  for  instruction  in  the  field,  we 
h^e  been  asking  the  resident  staff  to  give  us  assistance.  In  looking 
ojr  the  records,  we  find  at  least  twenty  members  of  the  resident  col- 
li'e  and  station  staffs  have  taken  part  in  the  field  work. 

-jooking  back  over  the  past  year,  there  is  much  evidence  to  make 
u  believe  satisfactory  progress  has  taken  place  in  the  projects  which 
bi^e  been  under  way.    Progressive  work  by  our  specialists  and  by  the 
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county  extension  services  can  be  pointed  to  on  the  basis  that  increa 
ing  requirements  of  them  indicate  their  work  must  have  been  satisfa; 
tory  or  the  services  requested  v^ould  diminish  rather  than  increase, 
is  very  seldom  that  our  facilities  meet  the  full  dem^ands  made  up( 
us.  We  are  unable  to  fill  all  the  requests  made  by  county  extensii 
service  managers  for  our  specialists. 

Through  its  educational  work  on  the  value  of  milk  as  a  food,  the  Ne 
England  Dairy  and  Food  Council  is  well  serving  the  dairy  industry 
the  eastern  part  of  the  state  by  co-operating  with  many  of  the  uni 
composing  the  following: 

Schools  Kindergarten  Mothers  Clubs 

Settlements  Tuberculosis  Associations  , 

Parent-Teachers  Assoc.  Dispensaries 

Health  Centers  Out-Patient  Dept.-Hospitals 

Y.  W.  C.  A.  In-Patient  Dept.-Hospitals 

y.  M.  C.  A.  Stores 

Industrial  Centers  Bank-Post  Office 

Granges  Fairs 

Bed  Cross  Playgrounds 

N.  E.  Dairy  Vacation  Teachers  Conventions 

Bible  Schools  District  Nursing  Association 

It  also  carries  on  an  advertising  campaign,   emphasizing  the  fa 
value  of  milk.    The  extension  service  co-operates  in  this  effort  throuj 
its  employment  of  one-third  of  the  time  of  the  secretary,  Wm.  P. 
Lockwood. 

We  find  there  are  more  cow  test  associations  in  the  state  than  evi 
before.    About  280  herds  are  now  numbered  in  the  membership  of  t' 
associations  and  these  include  between  2,800  and  3,000  cows.     This 
the  largest  number  of  cows  recorded  in  the  cow  test  associations 
any  one  time.     This  trend  points  to  the  fact  that  there  is  a  keen  i 
terest  by  those  owning  herds  and  that  more  attention  is  being  paid 
locating  the  unprofitable  cow  and  improving  the  method  of  handli 
the  herd. 

The  investigation  which  was  made  of  conditions  in  the  tuberculos 
(eradication  program  has  stimulated  a  greater  interest  in  controlli 
this  disease.     The  Hampden  County  Improvement  League  played 
important  part  in  this  investigation,  which  has  resulted  in  an  improv 
program  for  eradicating  the  infected  cow. 

In  looking  over  the  reports  applying  to  the  agronomy  projects,  it 
evident  that  alfalfa  is  receiving  much  attention.     County  agents  ha, 
been  using  the  specialist  to  bring  about  the  correct  practices  in  see 
ing  and  handling  this  crop.    Acreage  increases  are  reported  in  neai 
every  county  and  successes  seem  more  prevalent  than  previously. 

With   the   orchardists,   the    spray   service   has   been   very   valuab 
Specialists  stationed  in  the  field  determined  the  proper  time  to  spn; 
orchards  to  prevent  the  spread  of  scab  disease.     To  control  scab, 
was  necessary  to  find  out  the  time  the  spores  of  this  disease  would 
expelled  and  then  notify  many  growers  through  a  telephone  servic 
so  they  might  cover  their  trees  with  spray  material  in  time  to  preve 
infection.     The   orchardists   of  the   state   continue   to  hold   numeroi  ' 
meetings  during  all  seasons  of  the  year,  taking  up  with  the  specialis  ! 
many  subjects  in  cultural  and  distribution  problems  that  the  growe 
may  be  well  informed. 

The  specialist  handling  the  subject  of  home  storage  and  hortici 
tural  manufactures  sees  an  increasing  number  of  his  plans  being  p 
into  practice  on  the  farm.     Many  growers  now  have  their  own  stoiM 
cellars  which  keep  their  apples  in  good  condition  until  they  can 
properly  graded,  packed  and  marketed.     A  larger  number  of  persoj 
attended  canning  demonstrations  in  1926  than  in  any  year  since  191bt 

The  extension  specialist  in  market  gardening  has  been  continual 
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;,n  touch  with  the  men  in  the  industry.  Demonstrations  in  packing  and 
ijrading  vegetables  were  given  groups  and  individual  market  gardeners, 
jasing  the  standards  developed  by  the  Boston  Market  Gardeners  Asso- 
ciation. One  of  the  special  projects  of  the  year  has  been  the  work  with 
';his  association  in  the  grading  of  vegetables. 

I  Under  the  subject  of  farm  management,  we  find  a  very  active  in- 
;erest  on  the  part  of  poultrymen  in  keeping  accounts  in  order  to  study 
jhe  facts  which  they  bring  out.  The  farm  management  specialist  re- 
ceives these  records  monthly,  summarizes  them  and  returns  the  results, 
The  farm  management  specialist  also  assisted  the  county  agents  in 
|;onducting  several  tours,  on  which  the  farmers  discussed  among  them- 
leives  the  problems  of  finances,  farm  management  and  rearranging 
arm  business,  in  order  to  get  the  best  practical  results. 

The  forestry  project  has  made  a  beginning  and  we  find  towns  and 
l.ities  have  been  encouraged  to  plant  town  forests.  A  survey  of  the 
■tate,  taking  account  of  the  forest  lands  and  those  available  for  forest 
:)urposes,  has  been  made  by  the  state  extension  forester.  One  of  the 
nteresting  developments  of  the  year  in  this  subject  was  a  trip  con- 
lucted  by  the  Worcester  and  Middlesex  county  extension  services, 
howing  to  those  who  were  in  attendance  the  results  of  careful  and  in- 
jelligent  management  of  the  farm  forest,  as  well  as  the  possibilities  in 
ommercial  and  natural  reforestation.  The  forestry  extension  project 
3  conducted  in  co-operation  with  the  Massachusetts  Department  of 
Conservation. 

The  home  economics  work  of  the  extension  service  has  progressed 
a  two  subjects,  nutrition  and  clothing.     While  we  have  been  able  to 

0  a  little  work  with  the  subject  of  home  management  through  the 
ervices  of  a  specialist  who  was  employed  for  a  short  period  of  time, 
■re  have  been  able  to  meet  only  a  small  part  of  the  demands. 

!  Increased  activities  are  conspicuous  in  the  nutrition  work.  While 
'ubstantial  progress  has  been  made  in  past  years,  the  reports  this  year 
how  there  has  been  a  fourfold  increase  in  the  number  of  women  en- 
olled  in  project  work;  in  the  acceptance  of  approved  projects,  and  in 
16  passing  on  of  this  information  to  others.  At  the  summer  project 
leetings,  able  speakers  stressed  nutrition  problems  to  large  audiences, 
his  has  helped  to  spread  the  knowledge  of  the  project,  resulting  in 
16  marked  increases  noted. 

The  clothing  project  has  been  handicapped  during  the  latter  part  of 
le  year  through  the  loss  of  Miss  Knight  at  the  time  of  an  automobile 
nd  train  accident  on  Cape  Cod.  To  date,  we  have  not  been  able  to  find 
nyone  to  take  her  place. 

Club  work  in  Massachusetts  has  moved  along  very  satisfactorily 
;ate  wide.  Enrollments  have  held  up,  camps  have  been  successful, 
id  the  obtaining  of  local  leaders  has  been  generally  successful.  The 
rowth  in  the  number  of  club  members  acting  as  local  leaders  has  been 
[•eater  than  could  have  been  expected.  This  has  made  the  county 
ub  agents  look  to  the  future  and  they  have  given  much  thought  to 
le  two  following  problems : 

1.  How  shall  the  interest  of  the  older  club  members  be  continued 

1  the  work? 

2,  How  shall  the  subject  matter  information  needed  by  local  leaders 
}  made  available? 

The  number  of  girls  and  boys  whom  we  find  entering  college  or  nor- 
al  school  from  club  work  during  the  past  year  totals  103.  The  con- 
nual  entrance  of  club  members  into  higher  institutions  of  learning 
suits  in  many  young  people  graduating  from  college  and  returning 
their  communities  as  active  leaders  in  promoting  extension  work. 
The  staff  conferences  held  every  other  week  give  each  specialist  the 
)portunity  to  contribute  of  his  experience  and  opinions.  These  con- 
rences  do  much  to  promote  staff  harmony  and  efficiency. 
During  the  period  between  June  20th  and  25th,  the  county  agents, 
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with  the  county  agent  leader,  visited  New  Jersey  where  they  were  co 
ducted  by  officials  from  the  New  Jersey  extension  service  to  the  h 
portant  agricultural  sections  of  the  state,  as  well  as  to  the  New  Jers 
experiment  station.  This  trip  gave  them  an  opportunity  to  see  a:l 
have  explained  how  the  county  agents  of  New  Jersey  were  workiij 
with  the  farmers  in  all  branches  of  agriculture,  demonstrating  the  mcl 
efficient  methods. 

Bulletins  and  printed  and  mimeographed  matter  are  being  used  whf 
ever  possible  to  supplement  the  work  of  the  specialists.  We  are  i 
vising  our  list  of  publications  as  well  as  their  contents.  Mailing  lis 
are  being  corrected  and  we  intend  that  only  those  who  can  recei 
value  from  our  publications  will  have  their  names  retained. 

Radio  is  becoming  more  of  a  factor  in  extension  work.  Sixty-t-\ 
broadcasts  were  given  by  members  of  the  extension  and  college  sta 
from  WBZ  and  WTAG,  as  well  as  a  number  of  miscellaneous  talks  frc 
the  Houghton  and  Button  studio  of  WEEI.  These  broadcasts  broug 
over  1,200  enrollments  to  the  radio  correspondence  courses,  as  well 
the  receipt  of  100  to  200  letters  of  inquiry  per  week.  Plans  for  t 
winter  of  1926-27  have  been  completed  for  broadcasting  agricultui 
and  home  economics  material  from  WEEI  and  WNAC  in  Boston  a 
WBZ  in  Springfield.  This  material  is  handled  in  co-operation  wi 
the  U.  S.  Department  of  Agriculture. 

Correspondence  courses  are  in  a  transition  stage.  Facilities  1 
handling  them  are  very  limited  and  some  courses  are  in  need  of  ] 
writing.  The  question  of  how  much  we  can  do  with  them  depends 
whether  proper  and  adequate  supervision  can  be  secured.  There  a 
many  opportunities  to  use  correspondence  courses  to  supplement  oth 
forms  of  extension  teaching. 

Members  of  the  extension  service  attended  and  assisted  at  22  ag 
cultural  fairs,  representing  266  days  total  time.  At  six  of  these,  spec; 
exhibits  were  supervised  and  at  the  Union  Agricultural  Meeting 
Worcester,  an  extensive  exhibit  was  arranged.  Farm  and  Home  We 
was  attended  by  nearly  4,000  people,  many  of  whom  commented  on  t 
practical  knowledge  obtained  from  the  program. 

Poultry  husbandry  includes,  in  addition  to  the  general  extension  £ 
tivities  of  lectures,  demonstrations  and  visits  to  poultry  farms  havi: 
perplexing  problems,  a  close  relationship  to  the  Massachusetts  Fedei 
tion  of  Poultry  Associations  with  a  membership  of  31  local  associatio 
and  the  Massachusetts  Association  of  Certified  Poultry  Breedei 
Disease  control,  better  breeding,  raising  of  increased  amounts  of  gre^ 
feed  and  improved  poultry  plant  organizations  are  problems  all 
which  come  in  the  work  outlined  in  the  projects  designed  to  be  of  a 
sistance  to  the  poultry  industry. 

The  peak  of  the  economic  trouble  in  the  tobacco  industry  passi 
during  the  year,  and  the  situation,  while  not  yet  satisfactory,  is  mu( 
easier.  Members  of  the  extension  and  county  staffs  answered  mai 
inquiries  from  tobacco  growers. 

A  considerable  number  of  changes  have  taken  place  in  the  extensic 
staff.  During  the  year,  we  have  been  without  an  extension  special! 
in  marketing,  having  been  unable  to  locate  a  man  with  satisfactoi 
training  and  experience  who  would  come  at  the  authorized  salary.  /' 
a  result,  a  most  important  project  has  lagged.  Need  for  education 
work  in  distribution  and  marketing  of  crops  is  further  emphasized  I 
the  New  England  Farm  Products  Marketing  Conference  in  Boston  D 
cember  9th  and  10th,  1926.  This  conference  focused  attention  on  tl 
problems  which  face  New  England  farmers  in  the  marketing  and  di 
tribution  of  their  crops.  It  gave  definite  expression  to  the  need  U 
the  establishment  of  voluntary  standards  for  farm  products  and  thej 
identification.  It  requested  that  the  extension  service  carry  on  an  ii 
tensive  and  comprehensive  educational  campaign  with  growers  to  brir 
to  their  attention  the  value  that  can  be  obtained  by  using  these  stan< 
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rds  and  the  brands  and  labels  with  which  they  can  be  identified.  Aside 
Irom  this  educational  work  which  will  need  to  be  included  in  the  pro- 
rams  of  most  of  our  specialists,  we  shall  need  to  carry  on  the  work 
1  marketing  already  in  hand. 

[  Co-operation  with  the  U.  S.  Department  of  Agriculture  has  continued 
iatisfactorily. 

i  During  the  next  year,  we  plan  to  give  special  attention  to  the  edu- 
ational  problems  of  distribution  and  marketing  agricultural  products 
nd  to  the  making  of  rural  homes  more  convenient  and  attractive,  as 
'e\\  as  reducing  home  makers'  burdens.  We  hope  to  be  able  to  fill 
18  vacant  positions  on  the  staff,  though  we  are  having  diflSculty  in 
)cating  suitable  trained  persons  who  will  come  at  salaries  authorized. 

WiLLARD  A.  MUNSON, 

Director  of  the  Extension  Service. 

REPORT  OF  THE  DIRECTOR  OF  THE  EXPERIMENT  STATION 

The  year  just  passing  has  in  general  been  prosperous.  There  have 
een  fewer  resignations  than  has  been  the  case  the  past  few  years,  the 
icreased  support  coming  from  the  Purnell  fund  has  enabled  the  Sta- 
on  to  enlarge  the  scope  of  its  work,  and  a  new  policy  relative  to  the 
rinting  of  Experiment  Station  bulletins  has  bettered  its  publication 
ervice. 

During  the  year  work  was  instituted  in  home  economics,  through  the 
Brvice  of  Miss  Helen  Knowlton,  who  received  a  six  months'  leave  of 
bsence  from  the  College  for  this  purpose.  There  is  every  reason  to 
elieve  that  this  important  branch  of  work  is  well  started.  New  work 
Iso  has  been  instituted  in  horticultural  manufactures,  and  in  dairy 
lanufactures.  Owing  to  difficulty  in  finding  suitably  prepared  men, 
'ork  long  contemplated  in  the  department  of  farm  management  has 
ot  as  yet  been  actually  started. 

The  only  serious  loss  of  the  year  was  the  burning  of  the  main  build- 
ig  of  the  Cranberry  Station,  early  in  the  morning  of  May  31st,  last, 
he  action  of  the  Governor's  Council  in  appropriating  money  for  the 
uilding  and  partial  equipment  of  the  Station  is  much  appreciated,  and 
as  enabled  the  cranberry  research  to  be  prosecuted  with  a  minimum 
C  loss.  Fortunately  all  of  the  records  were  in  a  fireproof  safe,  and 
'ere  undamaged. 

Looking  ahead  certain  slight  changes  in  financial  organization  seem 
)  be  necessary.  The  Station  orchards  are  growing  and  its  flocks  are 
icreasing.  Year  by  year  costs  are  increasing  in  the  way  of  tillage, 
runing,  fertilizing,  feeding,  spraying  and  marketing.  Income  also 
icreases,  varying  of  course  with  prices.  Our  appropriation,  however, 
oes  not  increase  to  meet  the  need.  In  principle,  allowance  from  an 
tnergency  fund  to  care  for  extraordinary  harvesting  costs  is  sound. 
1  practice  it  is  a  cumbersome  plan,  and  too  inelastic  to  make  possible 
le  most  efficient  administration.  It  is  recommended,  therefore,  that 
lis  problem  of  financing  on  productive  operations  be  given  careful 
Dnsideration. 

In  addition  to  the  foregoing  there  should  be  a  more  definite  policy 

ith  relation  to  professional  improvement,  particularly  of  the  younger 
:aff  members.  No  program  relative  to  professional  improvement  has 
/er  been  agreed  upon,  partly  on  account  of  apparent  cost.  This  cost, 
owever,  cannot  be  avoided.  It  must  be  met,  and  is  being  met,  either 
1  the  salary  paid  to  a  trained  person,  or  in  time  allowed  to  younger 
:aff  members  for  study,  or  in  the  poorer  service  received  from  un- 
•ained  persons.    Further  delay  in  reaching  decision  is  dangerous. 

Finally,  it  is  gratifying  to  report  continued  progress  in  all  of  the 
Dntrol  and  regulative  activities  vested  in  the  Experiment  Station,  and 
articularly  in  the  work  leading  to  the  elimination  of  certain  poultry 
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diseases.  "With  the  very  modest  increase  in  financial  support,  change^ 
in  organization  have  resulted  in  a  $3389.90  increase  in  income,  an( 
a  33,899  increase  in  number  of  tests  run  during  the  last  fiscal  year 
It  is  expected  that  this  work  for  the  present  testing  season  will  b( 
completed  very  early  in  the  new  year.  If  so,  then  for  the  first  tinn 
the  Experiment  Station  will  have  met  the  real  need  as  far  as  this  par 
ticular  service  is  concerned. 

S.  B.  Haskell, 
Director  of  the  Experiment  Station. 

REPORT  OF  THE  DIRECTOR  OF  THE  GRADUATE  SCHOOL 

During  the  past  year  there  have  been  registered  in  the  Graduate 
School  eighty-seven  students.  Of  this  number  twenty-eight  were  regisJ 
tered  in  the  summer  quarter.  Due  to  the  fact  that  in  high  schools  elec? 
tive  subjects  and  elective  courses  are  abundantly  available,  largel3 
for  the  purpose  of  specialization  in  vocational  pursuits,  there  hav( 
arisen  in  graduate  schools  some  seriously  troublesome  problems.  Spa 
cialization  in  some  aspect  of  agriculture  in  much  the  same  form  maj" 
begin  in  the  high  school  and  continue  in  college  and  reach  the  gradu' 
ate  school.  In  high  school  and  college  little  attention  may  be  given  t« 
studies  considered  in  any  liberal  education  or  basic  to  the  vocatior 
itself.  This  situation  results  in  barring  the  way  to  professional  studies! 
because,  to  pursue  more  advanced  professional  studies,  basic  studies 
are  required,  and  to  pursue  basic  studies,  there  must  be  certain  prei 
requisite  preparation.  This  almost  completely  excludes  certain  typeS' 
of  college  graduates  from  farther  advancement  unless  they  are  willing! 
to  retrace  their  steps.  This  condition  in  varying  degrees  affects  manjl 
graduate  students. 

At  the   June   Commencement  nine   students   received   advanced   de-i 
grees.    Their  names  and  the  subjects  of  their  theses  are  listed  below: 

Doctor  of  Philosophy 

Joseph  Raymond  Sanborn 

Physiological  Studies  in  Cellulose  Fermentation 
Master  of  Science 

Frederick  Sheldon  Bartiett 

The  Relation  of  Hydrogen-ion  Concentration  to  the  Speed  of  In-! 

version  of  Sucrose 
Martin  E.  Cupery 

A  Further  Study  of  the  Condensation  Products  of  Resorcinol 
Mary  Joan  Foley  " 

Highway  Financing  in  Massachusetts 
Hovanes  Garabedian 

A  Comparative  Study  of  the  Ofl[icial  Method  for  Determining  Fur- 
fural and  Pentosans  and  a  Colorimetric  Method 
Gerald  Matthew  Gilligan 

The  Influence  of  the  Hydrogen-ion  Concentration  on  the  Electro^ 

lyte  Requirement  for  the  Coagulation  of  Bentonite  Dispersions 
Donald  Sewall  Lacroix 

The  Life  History  and  Control  of  the  Cranberry  Weevil  Anthonomus 

musculus  Say  (Coleoptera:  Curculionidse)  and  Other  Papers 
Marshall  Olin  Lanphear 

An  Ecological  Study  of  Pasture  Cover 
Gordon  Pittinger  Percival 

The  Viscosity  and  Surface  Tension  of  the  Principal  Proteins  inji 

Ice  Cream 

Charles  E.  Marshall, 
Director  of  the  Graduate  School. 
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REPORT  OF  THE  DIRECTOR  OF  SHORT  COURSES 
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The  College  awarded  certificates  to  sixty-six  graduates  of  the  Two- 
ear  Course  in  June,  of  whom  eight  were  women.  A  total  of  464  stu- 
ents  have  been  graduated  in  seven  years.  A  special  feature  of  the 
ommencement  exercises  was  the  splendid  address  presented  by  Dr. 
arl  Edward  Ladd,  Director  of  Extension  Service,  of  the  New  York 
tate  College  of  Agriculture,  Cornell  University. 

At  this  time  we  are  able  to  present  the  results  of  a  survey,  made  late 
lis  fall,  indicating  what  these  most  recent  graduates  are  doing.  Of 
le  sixty-five  men,  regular  and  special  students,  sent  out,  we  find  them 
igaged  in: 

Animal  Husbandry  or  General  Farming  .18 


Pomology  or  Fruit  Growing 
Poultry    . 
Floriculture 
General  Horticulture 
Dairy  Manufactures 
Vegetable  Gardening 
Taking  further  study 
Non-agricultural  work 
Occupation  unknown 


10 
9 
6 
5 
3 
3 
3 
1 
7 


Despite  a  serious  depression  in  agriculture  the  country  over,  these 
?ures  indicate  a  satisfactory  outlook  for  agricultural  opportunities 
I  Massachusetts. 

During  the  summer  eighty  freshmen  were  located  in  positions  for 
leir  six-months'  required  practice  work.  Our  records  of  failure  in 
lis  type  of  supervised  training  are  surprisingly  low,  only  six  men 
3ing  disqualified  during  the  term  and  six  others  withdrawing. 

Placements  were  distributed  as  follows,  with  average  monthly  wage 
iceived : 

'ajor  course 

nimal  Husbandry 

airy  Manufactures    . 

loriculture 

orticulture 

omology   . 

oultry 

egetable  Gardening  . 

otal  earnings  for  the  entire  group 

Mr.  Viets  reports  that  eighty-eight  employers  were  used  to  meet  the 
•aining  requirements  for  the  students.  Fifty-one  of  these  employers 
ere  hiring  students  for  the  first  time;  eighteen  had  students  placed 
ith  them  for  the  second  time,  or  more;  and  seventeen  had  students 
ice  before.  It  is  evident  that  new  contacts  have  to  be  made  through- 
at  the  year  if  a  sufficient  number  of  desirable  positions  are  to  be  se- 
ared regularly  for  placement  training.  We  are  extremely  fortunate 
)  have  this  work  so  well  organized  and  so  smoothly  functioning. 

An  increasing  number  of  requests  are  coming  to  us  each  year  to 
icommend  graduates  for  new  positions.  We  are  developing  our  sys- 
sm  of  records  to  meet  the  needs  of  this  new  service,  both  for  employer 
ad  student.  No  graduate  is  recommended  for  a  position  whose  quali- 
cations  are  in  any  way  questionable.  We  feel  it  is  better  to  leave 
le  position  unfilled  than  to  place  a  man  unsuited  for  the  work. 

The  growing  importance  of  such  college  placement  service  is  being 
^cognized  by  all  branches  of  industry  seeking  trained  men.  The  en- 
msiastic  response  on  the  part  of  representatives  from  nearly  all  the 

ew  England  colleges  in  organizing  recently  an  employment  officers' 


Average 

No.  of  students 

monthly  wage 

15 

$90.42 

8 

93.50 

13 

83.54 

8 

99.81 

11 

87.82 

22 

84.45 

3 

82.67 

$39,113.12 
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association  shows  a  sincere  desire  to  meet  the  new  demands.     It 
worth  recording  here  to  state  that  our  own  college  has  assisted  in  th 
pioneer  undertaking  through  the  services  of  Paul  W.  Viets  as  first  pre^, 
ident  of  the  organization. 

Apparently  the  levying  of  a  tuition  charge  for  the  first  time  has  ml 
seriously  affected  the  Two-Year  enrollment.  While  the  number  <| 
freshmen,  eighty-seven,  is  slightly  less  than  the  registration  for  1921 
the  advance  inquiries  for  1927  seem  to  be  well  ahead  of  previous  year] 
With  seventy-eight  seniors  registered  for  the  second  year,  the  totj 
enrollment  is  165. 

Winter  School 

The  1926  Winter  School  had  a  smaller  registration  than  usual,  sixtjl 
eight  students  enrolling.     It  is  possible  that  this  phase  of  our  work 
being  largely  supplanted  by  the  far-reaching  and  intimate   personji 
service  rendered  by  our  County  Extension  organizations.    The  develoij 
ment  of  the  College  Extension  service,  with  its  radio  broadcasts  ai 
special  courses,  may  well  supply  a  new  educational  influence,  dispen| 
ing  with  the  old.     The  spoken  voice  and  personality  pass  through  tl: 
air,  much  as  in  the  classroom;  only  the  physical  presence  of  the  irl 
structor  is  lacking. 

Summer  School 

In  eliminating  some  of  the  preparatory  courses  in  addition  to  stipi! 
lating  high  school  graduation  as  a  minimum  requirement  for  any  worl 
in  the  summer  school,  a  reduction  in  students  was  expected.  This  waj 
offset,  however,  by  a  slight  increase  in  the  number  of  teachers  enrollinji 
making  our  total  of  168  practically  the  same  as  last  year. 

With  excellent  instructors  and  a  well  balanced  program,  coupled  wit 
the  summer  charms  of  our  campus,  we  look  for  an  increasing  appreci 
ation  of  these  opportunities  by  the  teachers  of  the  state.  The  unusua 
recreation  program  made  available  last  summer  brought  the  joy  o 
riding  to  many,  and  we  think,  like  vaccination,  "it  will  take." 

New  lines  of  work  were  undertaken  during  the  year  in  helping  financ' 
the  annual  one-day  program  for  the  Massachusetts  Veterinary  Associ^ 
ation,  as  organized  and  directed  by  the  Department  of  Veterinar;, 
Science  of  the  College.  Nearly  fifty  members  of  the  association  wer< 
in  attendance. 

A  one-week  school  for  Country  Ministers  was  held  the  last  week  h 
July  co-operating  with  Rev.  Kenneth  C.  MacArthur,  rural  secretary  o:' 
the  Massachusetts  Federation  of  Churches.  An  attendance  of  twenty' 
five  gives  reason  to  continue  similar  plans  for  another  year.  A  larg/ 
part  of  the  program  was  furnished  by  the  College  staff,  for  whostj 
cordial  help  I  wish  to  express  sincere  thanks. 

Our  new  moving  picture  machine  is  being  called  into  frequent  use' 
and  is  proving  a  valuable  agency  to  supply  accurate  visual  information; 
on  the  work  of  the  College. 

The  new  problems  of  teaching  adjustment  are  being  given  thought-^ 
ful  consideration  by  members  of  the  Two-Year  staff  who  are  aiding  ii« 
every  way  to  enable  our  Short  Courses  to  turn  out  trained  workers  and; 
responsive  citizens. 

Roland  H.  Verbeck, 
Director  of  Shoj't  Courses. 

REPORT  OF  THE  LIBRARIAN 

There  are  now  in  the  library  77,472  volumes  bound  and  catalogued; 
in  addition  there  are  a  large  number  of  uncatalogued  books,  and  over 
fifty  thousand  pamphlets.  During  the  past  year  2,406  volumes  were 
added  and  catalogued.    The  number  of  department  libraries  at  present 
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s  forty  seven,  including  the  Market  Garden  Field  Station  at  Waltham 
ind  the  Cranberry  Field  Station  at  Wareham.  The  volumes  in  these 
department  libraries  are  all  catalogued  in  the  main  library,  so  that 
ill  books  belonging  to  the  college  are  available  to  all  members  of  the 
;ollege. 

During  the  period  since  the  last  annual  report,  numerous  changes 
lave  been  made  in  the  library.  The  list  of  periodicals  subscribed  to 
)y  the  library  has  been  revised  by  painstaking  efforts  of  the  library 
;ommittee  and  considerable  saving  has  been  made  without  depriving 
iny  department  of  necessary  material.  All  the  lights  in  the  building 
lave  been  altered  so  that  instead  of  being  visible,  all  are  now  shaded, 
hus  preventing  eye  strain  for  readers  from  whom  there  had  been  con- 
itant  complaint.  The  amount  of  current  was  also  lessened  in  this  way 
ibout  one  third,  although  the  actual  illumination  is  doubled  in  most 
;ases.  The  wiring  has  been  so  altered  that  all  current  is  cut  off  from 
he  building  at  night;  thus  risk  of  fire  when  the  building  is  without 
iccupants  is  greatly  reduced.  All  magazines  likely  to  be  of  use  to 
■eaders  are  now  kept  in  the  reading  room  in  a  simple  arrangement,  so 
hat  much  time  is  saved  for  readers  in  consulting  them.  All  the  books 
n  the  building  have  been  reshelved  so  that  they  are  now  in  order,  and 
pace  is  allowed  for  growth  for  several  years.  The  gallery  has  been 
)rovided  with  inexpensive  shelving  and  these  have  been  filled  with 
)Ooks  less  often  consulted.  The  tower  has  also  been  opened  for  library 
ise  and  space  for  over  five  thousand  volumes,  besides  an  attractive 
tudy  alcove,  has  been  thus  gained.  The  basement,  which  was  in  al- 
aost  incredible  disorder,  has  been  almost  entirely  gotten  into  order, 
,nd  will  be  entirely  so  within  a  few  months.  The  College  History  Col- 
ection  has  been  largely  put  in  order.     The  library  is  looking  forward 

0  the  gift  to  this  collection  by  Professor  Waugh,  of  many  of  his  well 
;nown  portrait  photographs  of  men  connected  with  the  college.  Large 
lumbers  of  books  in  disrepair  and  lacking  labels  have  been  repaired 
r  labelled,  chiefly  by  student  labor,  properly  supervised.  The  catalog 
as  been  moved  from  a  back  corner  of  the  stack  room  to  a  place  beside 
he  main  entrance,  thus  permitting  much  readier  use  and  making  a 
luch  more  convenient  entrance  to  the  main  floor  and  better  access  to 
he  reference  and  circulation  desk. 

The  pamphlet  collection,  which  is  large  and  valuable  has  been  largely 
laced  in  order  and  work  upon  it  is  actively  being  done. 

The  diligent  and  intelligent  service  of  the  library  staff  in  all  these 
hanges  and  improvements,  which  have  involved  over-work  for  long 
eriods  cannot  be  over  praised  and  certainly  deserve  such  recognition 
s  it  is  possible  to  give  them. 

The  overwhelming  need  of  the  library  at  the  present  time  is  to  be 
lade  safe  from  fire;  its  loss  would  be  an  irreparable  blow  to  the  col- 
ige  and  the  electric  wiring  now  in  place  is  exceedingly  dangerous.  Of 
ourse  more  space  is  needed,  especially  for  the  work  of  the  staff,  but 
le  building  as  it  is  at  present  allows  room  for  the  number  of  students 
ow  in  the  college  and  for  considerably  more  books  than  are  now  housed 

1  the  building.  The  building  is  well  lighted  and  well  warmed,  and  its 
ery  compactness  is  a  distinct  element  of  convenience  and  permits  the 
apid  service  which  students  now  find  in  using  the  library. 

Basil  B.  Wood, 

Librarian. 

Table  I. — New  Appointments. 

A.    In  the  Academic  Departments. 

ssistant  Professor  of  Farm  Management:  Rollin  H.  Barrett,  B.S.,  Con- 
necticut Agricultural  College,  1919;  M.S.,  Cornell,  1926. 
tenographer,  Division  of  Horticulture:  Edith  E.  Benson. 
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Instructor  in  Mathematics:   Harold  D.  Boutelle,  B.S.,  Worcester  Poly 

technic  Institute,  1920;  Ch.E.,  1922. 
Instructor  in  Physical  Education:   Philip  H.   Couhig,  B.Sc,  Massachu 

setts  Agricultural  College,  1926. 
Assistant  Professor  of  Agronomy:  Miles  H.  Cubbon,  B.Sc,  Cornell,  1921 

Ph.D.,  1925. 
Assistant  Professor  of  Rural  Sociology:  Frederick  M.  Cutler,  A.B.,  Co 

lumbia,  B.D.,  Union  Theological  Seminary,  1898;  Ph.D.,  Clark,  1922 
Instructor  in  German:  L.  Leland  Durkee,  B.Sc,  Massachusetts  Agricul 

tural  College,  1926. 
Instructor  in  Entomology  and  Bookkeeping:   Clayton  L.   Farrar,  B.S. 

Kansas  State  Agricultural  College,  1926. 
Professor  and  Head  of  the  Department  of  Dairying  and  Animal  Hus- 
bandry:   Julius    H.    Frandsen,    B.S.A.,    Iowa    State    College,    1902;': 

M.S.A.,  1904. 
Instructor  in  Microbiology:   James   E.   Fuller,   A.B.,   Colorado   College 

1911;  A.M.,  1925. 
Instructor  in  Zoology:  Chauncey  M.  Gilbert,  B.Sc,  Massachusetts  Agri 

cultural  College,  1925. 
Field   Agent:    William   I.   Goodwin,   B.Sc,    Massachusetts   Agricultura 

College,  1920.  , 

Bookkeeper:  Mary  E.  Honnay.  1 

Clerk,  Treasurer's  Office:  Edna  E.  Kahler. 
Library  Assistant:  Mrs.  Nan  L.  Kelly. 
Instructor  in  Agronomy:  Oliver  W.  Kelly,  B.Sc,  Colorado  Agriculturaj 

College,  1924. 
Instructor  in  English:  Alfred  Nicholson,  A.B.,  Princeton,  1921;  M.A.; 

1926.  ; 

Instructor  in  Pomology:  Oliver  C.  Roberts,  B.Sc,  Massachusetts  Agri- 
cultural College,  1919. 

Instructor  in  Vegetable  Gardening:  Gerald  J.  Stout,  B.S.,  Michigai, 
State  College,  1924;  M.S.,  1926. 

Stenographer,  Short  Courses:  Kathryn  V.  Toole. 

Assistant  Professor  Home  Economics:  Marion  L.  Tucker,  B.S.,  Colum- 
bia, 1914. 

Curator  in  Chemistry:  Edwin  0.  Turner. 

B.  In  the  Experiment  Station. 

Assistant  Research  Professor  of  Botany:  Linus  H.  Jones,  B.Sc,  Massa- 
chusetts Agricultural  College,  1916;  M.Sc,  1919;  Ph.D.,  Rutgers,' 
1922.  I 

Investigator  in  Pomology:  Ray  G.  Smiley,  B.Sc,  Massachusetts  Agricul- 
tural College,  1926. 

C.   On  Purnell  Funds. 

Clerk,  Department  of  Agricultural  Economics:  Marian  V.  Brown,  B.A.,j 
Wellesley,  1926. 

D.  In  the  Control  Service. 

Analyst:  Marvin  W.  Goodwin,  B.Sc,  Massachusetts  Agricultural  College, 

1926. 
Specialist:  Henry  Van  Roekel,  D.V.M.,  Iowa  State  College,  1925;  M.S., 

Virginia  Polytechnic  Institute,  1926. 
Field  Agent :  Clifton  B.  Waite. 

E.  In  the  Extension  Service 

Assistant  State  Club  Leader:  Marion  E.  Forbes,  Framingham  Normal 
School,  1919. 
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tenographer:  Olive  L.  Gillett. 

hief  Clerk:  Ruth  E.  Merrick,  A.B.,  Mount  Holyoke,  1922. 

director :  Willard  A.  Munson,  B.Sc,  Massachusetts  Agricultural  College, 

1905. 
xtension  Editor:  Gruiiow  O.  Oleson,  B.S.A.,  University  of  Wisconsin, 

1925;  M.S.A.,  1926. 
lerk:  Lora  A.  Ward, 
tenographer :  Ethel  M.  Wood. 

Table  II. — Speakers  for  the  Year 

A.  Speakers  at  Assembly  for  the  year  ending  Nov.  30,  1926 

Mr.  Royal  B.  Farnum,  Boston. 
Rev.  J.  Burford  Parry,  Springfield. 

Mr.  Adam  Wilkinson,  Holyoke. 
Professor  David  Morton,  Amherst  College. 
Mr.  Clifford  Marie,  Northampton. 
Major  N.  B.  Briscoe,  M.A.C. 
Mr.  Charles  E.  Westervelt,  Northampton. 
Student  forum. 

Professor  Dallas  Lore  Sharp,  Hingham. 
Mr.  Frank  L.  Boyden,  Deerfield. 
Professor  Harry  F.  Ward,  Nev^^  York  City. 
Mr.  M.  S.  Sherman,  Springfield. 
Mr.  Edward  C.  R.  Bagley,  Boston. 
Mr.  Gaylord  W.  Douglass,  Wilbraham. 
Professor  Lawrence  B.  Packard,  Amherst  College. 
Mr.  John  F.  McNamara,  Northampton. 
Student  forum. 
Mr.  John  D.  Willard,  M.A.C. 
President  Edward  M.  Lewis,  M.A.C. 
President  Edward  M.  Lewis,  M.A.C. 
Mr.  W.  H.  Kendrick,  Morgantown,  W.  Va. 
•Mr.  M.  J.  Brines,  Boston. 
Mr.  James  T.  Nicholson,  Washington,  D.  C. 
Mr.  Charles  H.  Gould,  Haydenville. 
Professor  Frank  P.  Rand,  M.A.C. 
Professor  John  M.  Tyler,  Amherst. 
Mr.  Waitstill  Sharp,  Boston. 
Student  forum. 
Mr.  Ramsay  Muir,  London. 

B.  Speakers  at  Sunday  Chapel  for  year  ending  Nov.  30,  1926 

Rev.  Edwin  B.  Robinson,  Holyoke. 
Bishop  W.  F.  Anderson,  Boston. 

Principal  Alfred  E.  Stearns,  Andover. 
Rev.  Samuel  A.  Eliot,  Boston. 
Bishop  Edwin  H.  Hughes,  Chicago. 
Mr.  Wiley  H.  Swift,  New  York  City. 
Dean  Charles  R.  Brown,  New  Haven,  Conn. 
Rev.  Daniel  C.  Evans,  Cambridge. 
President  Paul  D.  Moody,  Middlebury,  Vt. 
Rev.  Joseph  H.  Twichell,  Williamstown. 
Rev.  Frank  W.  Padelford,  New  York  City. 
Rev.  John  B.  Hanna,  M.A.C. 
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25.  Mr.  Albert  E,  Roberts,  New  York  City. 

2.  Rev.  Nehemiah  Boynton,  New  York  City. 

7.  Rev.  Robert  R.  Wicks,  Holyoke. 

14.  Rev.  A.  L.  Kinsolving,  Amherst. 

21.  Dr.  William  I.  Chamberlain,  New  York  City. 


Table  III.- 

—Attendance, 

Registration  Nov 

1,    1925 

Registration  Nov.  1,  1926  1 

A.    In  Work  of  College  Grade. 

Men 

Women 

Total 

Men 

Women 

Total 

Graduate  Students 
Senior    Class 
Junior    Class    . 
Sophomore   Class 
Freshman    Class 
Special    Students 

42 

90 

83 

110 

140 

4 

5 
15 
11 
28 
39 

5 

47 
105 

94 

138 

179 

9 

33 

77 

89 

115 

150 

4 

6 
10 
21 
30 
35 

39 

87 

110 

145 

184 

4 

Totals 

469 

103 

572 

468 

102 

570 

B.    Short  Course  Enrollment. 

Two-year  Course,  second  year 
Two-year   Course,    first   year    . 
Vocational    Poultry    Course 
Two-year   Course,   special   students . 

75 

93 

3 

9 
12 

84 

105 

3 

69 

78 
6 

9 
9 

78 

87 

6 

Totals 

171 

21 

192 

153 

18 

171 

C.    Other  Short  Course  Enrollment. 

Winter    School          .... 
Summer    School        .... 

76 

58 

10 
113 

86 
171 

58 
51 

10 
116 

68         ' 
167 

Totals 

134 

123 

257 

109 

126 

235 

D.     Convention  Registration. 


1925. 


University  Extension  Industrial  Institute  .          .          .  - 

Polish  Farmers'  Day         ......  175 

Farmers'  Week  and  Annual  Poultry  Convention         .  3,000 

Junior  Boys'  and  Girls'  Prize  Winners'  Camp  125 

Extension  Workers'  Conference         ....  100 

Women's  Clubs 50 

Lawn  Day        ........  67 

School  for  Veterinarians  ......  52 

Meeting  of  Grange  Lecturers     .....  100 

Hampshire  County  Fruit  Meeting       ....  35 

Tri-State  Conference  on  Clothing       ....  50 

Middlesex  County  Club  Champions     ....  100 

Camp  Vail  Training  School        .....  40 

Regional   Meeting  of   Fertilizer  Dealers   and   Manu- 
facturers ......... 

High  School  Day 636 


4,530 
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Table  IV. — Statistics  of  Freshmen  entering  Massachusetts 

»                        Agricultural  College,  September,  1926. 

A.    Rome  Addresses  of  Students  (classified  by  Towns  and  Cities) 

Idams                                   -2 

Framingham     .          .          .2 

Northbridge                           .1 

Igawam 

Franklin 

Northfield,  Vt. 

1 

i.llentown.     Pa. 

Georgetown 

Norton     . 

1 

Imesbury 

Gloucester 

Orange     . 

1 

Vmherst 

Goshen 

Otis 

1 

kndover   . 

Greenfield    . 

Palmer     . 

1 

^shfield    . 

Greenwich,    Conn.     . 

Pepperell 

1 

Astoria,  L.  I.   . 

Hadley     . 

PiTTSPIELD 

2 

^TTLBBORO 

Hamilton 

Plainfield 

1 

luburn 

Haverhill 

Plainville 

1 

{angkok,  Siam 

Hardwick 

Plymouth 

1 

iarre 

Holbrook 

Provincetown    . 

1 

3elchertown 

HOLYOKE 

Pugwash,    Nova   Scotia 

1 

ielmont    . 

Jacksonville, 

Fla. ' 

Quincy 

1 

ierlin 

Lawrence 

Reading    . 

1 

iethany,    Conn. 

Lee 

Ridgewood,    N.    J.    . 

1 

iEVERLY    . 

Leominster 

Rowe 

1 

iOSTON      . 

Leyden 

Rowley 

1 

ioxford    . 

Little   Compton,   R.    I.    . 

Salem 

i 

iridgewater      . 

Lucea,  Jamaica,  B.  W.  I 

Sandwich 

1 

irimfield 

liYNN 

Schenectady,  N.  Y. 

1 

'  iROCKTON 

Malden    . 

Sheffield    . 

1 

JROOKLYN,     N.     Y. 

Marblehead 

Somerset 

1 

i  lAMBRIDGE 

Melrose 

SOMERVILLE 

2 

Jhatham,  N.  Y. 

Mendon 

Southbridge 

4 

IHICOPEE 

Merrimac 

Springfield 

9 

lolrain 

Methuen 

Springfield,    Vt. 

1 

Jummington     . 

Milford     . 

Sterling    . 

1 

)alton 

Millbury 

Stoneham 

1 

)artmouth 

MiJIis 

Taunton 

2 

)aytona    Beach,    FIe 

I. 

Monson 

Walpole    . 

3 

)edham    . 

Natick 

Webster    . 

1 

)over 

Needham 

3 

West    Boylston 

1 

Castham 

New    Haven,    Conn. 

2 

Westminster 

1 

Sasthampton    . 

Newton   . 

2 

West     Springfield     . 

1 

'"ALL    River 

North    Adams 

1 

Weymouth 

1 

I'lTCHBURG 

3 

Northampton 

2 

Winthrop 

1 

Worcester 

7 

B.    Home  Addresses   (classified  by  States  and  Countries) 

Number 

Per  Cent. 

Number 

Per  Cent. 

iJonnecticut 

3 

1.62 

Pennsylvania 

1 

.54 

'lorida 

2 

1.08 

Rhode    Island 

1 

.54 

:  amaica,  B.  W.  I. 

1 

.54 

Siam 

1 

.54 

Massachusetts 
Jew    Jersey 

168 
1 

90.81 
.54 

Vermont 

2 

1.08 

Jew    York 

4 

2.16 

185 

99.99 

Jova   Scotia 

1 

.54 

C.    Home  Addresses  (classified  by  Counties 

of  Massachusetts) 

Number 

Per    Cent. 

Number 

Per    Cent. 

iarnstable 

3 

1.79 

Middlesex    . 

15 

8.93 

ierkshire    . 

10 

5.95 

Norfolk 

14 

8.33 

iristol 

10 

5.95 

Plymouth 

4 

2.38 

jssex 

20 

11.91 

Suffolk 

10 

5.95 

"ranklin 

10 

5.95 

Worcester 

28 

16.66 

lamp  den    . 

25 

14.88 

lampshire 

19 

11.31 

168 

99.99 

D.    Nativity  of  Parents 

Number    Per  Cent. 

^Teither  parent  foreign  born 

114               61.62 

3oth  parents  foreign  born     .... 

42               22.70 

^'ather  (only)  foreign  born  .... 

11                 5.94 

Mother  (only)  foreign  born  .... 

18                 9.74 

185             100.00 
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E.    Education  of  Father 


Number    Per  Cq\^ 

Common  School    ...... 

80 

43. 

High  School 

45 

24. 

Business  School  . 

16 

8. 

College  or  University   . 

31 

16. 

No  statistics 

13 

'- 

185 

100; 

F.    Occupation  of  Father 

Number    Per  CeiH! 

Agriculture  and  Horticulture 

88 

20.1 

Artisans       .... 

34 

18.J 

Business       .... 

67 

36.: 

Professional 

15 

8.: 

Miscellaneous 

14 

7.i 

Deceased  or  no  statistics 

17 

9.: 

99.! 

185 

G.    Intended  Vocation  of  Student                               m 

Men 

Women 

Total 

Per  Cenj 

Farming   ........ 

27 

27 

14.59 

Landscape  Gardening 

19 

1 

'20 

10.81) 

Floriculture 

9 

9 

4.86. 

Entomology 

2 

2 

1.08! 

Chemistry 

24 

4 

28 

15.13 'i 

Forestry   .... 

11 

11 

5.94 

Agricultural   Teaching 

3 

3 

1.62 

Other    Agricultural    Work 

3 

3 

1.62 

Engineering 

4 

4 

2.16 

General    Teaching 

10 

10 

20 

10.81, 

Religious    and    Social    Work 

1 

1 

.54^ 

.Medicine   .... 

6 

2 

8 

4.32i 

Law           .... 

2 

2 

1.081 

Journalism 

1 

1 

.54  ( 

Business   .... 

4 

4 

2.16 

Domestic    Science    Teaching 

4 

4 

2.16 1 

Extension    Service 

1 

4 

5 

2.70 

Library  Work 

1 

1 

.54 1 

Undecided 

25 

7 

32 

17.29 ; 

150 

36 

186 

99.95  ( 

H.    Farm  Experience 


Brought  up  on  a  farm    ...... 

Not  brought  up  on  a  farm  and  having  no  or  prac- 
tically no  farm  experience    ..... 

Not  brought  up  on  a  farm  but  having  had  some 
farm  experience    ....... 


39 

9 

48 

65 

23 

88 

46 

3 

49 

150 

35 

185 

25.94 
47.57 
26.48 


99.99  ' 


/.     Miscellaneous  Statistics 


Average  age  (years) 


REPORT  OF  THE  TREASURER 

For  the  Fiscal  Year  Ending  November  30,  1926. 

Balance  Sheet 
1925  Debit       Credit 

Dec.    1.  To  balance  on  hand  $40,022.14 


p.  D.  31. 

1926 
Nov.  30. 
Nov.  30. 
i  Nov.  30. 
Nov.  30. 

Nov.  30. 
Nov.  30. 

Nov.  30. 

Nov.  30. 

I 

Nov.  30. 
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To  departmental  income 
To  Receipts  from  State  Treasurer 
To  refunds  to  State  Treasurer 
To    Receipts    from    United    States 
Treasurer       .... 
To  bills  paid  by  State  Treasurer 
To    Refunds    transferred    to    State 
Treasurer        .... 
Expenditures  for  fiscal  year  . 
Income  transferred  to  State  Treas- 
urer       ..... 
Balance  on  hand  .... 


Debit 
188,950.75 
719,258.78 
6,526.37 

126,868.08 

209,725.32 


Credit 


$6,526.37 
1,052,988.27 

188,950.75 

42,886.05 


$1,291,351.44  $1,291,351.44 


Statement  of  Legislative  Apportionment  and  Expenditures  for 

Fiscal  Year  Ending  November  30,  1926  and  Apportionment 

Requested  for  1927 


College : 
Personal  Services   . 
Maintenance  . 

Experiment  Station : 
Personal  Service  . 
Maintenance   . 

Extension    Service : 
Personal  Services    . 
Maintenance   . 

short   Courses : 
Personal    Service 
Maintenance  . 

tiarket  Garden  Field  Station  : 
Personal   Service 
Maintenance   . 

'rustees  travel  . 
'rinting  reports 
Commercial    feedstuflfs 

i'ertilizer   law    . 
'oultry    law 
ililk  testing  law 

leplacements 
Smergenccy 

Totals 
ialance    unexpended 


Apportionment  for 
last   fiscal   year 


$367,300.00 
240,936.83 


$608,236.83 


$79,000.00 
19,590.53 


$98,590.53 


$50,500.00 
33,274.53 


$83,774.53 


$80,600.00 
12,253.76 


$72,853.76 


$7,500.00 
5,005.11 


$1,200.00 

2,099.40 

10,000.00 


$12,505.11 


$13,500.00 

10,001.63 

600.00 


$13,299.40 


$24, 

$17,340.33    $17, 
5,000.00        5, 


101.63 
340.33 
000.00 


$935,702.12 


Expenditures 


$391,134. 
186,488. 


$577,623.44 


$81,044. 
17,455. 


$98,500.27 


$48,934. 
34,935. 


$83,870.40 


$55,649, 
10,718. 


$66,367.93 


$7,521. 
5,019. 


$831, 
1,225. 
9,823. 


$12,540.30 


$13,430, 
9,941, 

587, 


$11,879.73 


$17,977 
1,053 


.25 
.04 
.34 

—  $23, 
,85  $17, 
,35        1, 


958.63 
977.85 
053.35 


i,771.90 
,930.22 


$935,702.12 


Requested 

Apportionment   for 

new    fiscal    year 


$408,500.00 
187,000.00 


$595,500.00 


$79,000.00 
19,500.00 


$98,500.00 


$51,500.00 
35,000.00 


$88,500.00 


$62,400.00 
13,000.00 


$75,400.00 


$8,000.00 
6,000.00 


$1,200.00 

2,000.00 

10,000.00 


$14,000.00 


$13,200.00 


$13,500.00 

10,000.00 

600.00 

$24,100.00 

$25,000.00    $25,000.00 
5,000.00        5,000.00 


$937,200.00 


Cash  Statement 

Other  Funds 

Jalance  December  1,  1925  $40,022.14 

Receipts. 
;)ollege  Receipts  from  Students 
and  others 
Tuition 

Laboratory  fees 
i  Rent 

)epartment   Sales 
Products 
Miscellaneous 


State  Funds 


$16,250.00 
6,165.39 

17,088.60 

70,454.50 
10,199.05 


Totals 
$40,022.14 

39,503.99 


80,653.55 
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Other  Funds    State  Funds 


Experiment  Station 

Cranberry  receipts 

Chemical  receipts 

Miscellaneous 
Extension  Service 

Correspondence 

Miscellaneous 
Short  Courses 

Students'  fees 

Winter  School 

Miscellaneous 
Market  Garden  Field  Station     . 

Produce  .  . 

Feed  Law  .... 

Fertilizer  Law 
Milk  Testing  Law    . 
Poultry  Disease  Law 
Treasurer  of  the  Commonwealth 

Maintenance 

Special  Appropriations 

Endowment 

Department  of  Education 
Federal  Government 

Land  Grant  of  1862 

Hatch  Fund  of  1887       . 

Morrill  Fund  of  1890     . 

Adams  Fund  of  1906     . 

Nelson  Fund  of  1907     . 

Smith  Lever  Fund  of  1914     . 

Short  Courses,  Federal  Project 

Purnell  Fund  of  1925     . 
Bills  paid  by  State  Treasurer    . 


7 
15 
16 
15 
16 
31 


5,313.32 
J.OOO.OO 

,300.00 
,000.00 
,666.67 
,000.00 
,666.66 
,234.75 


7,580.87 

464.36 

8,456.87 

873.34 
198.50 

7,148.07 

290.00 

1.00 

.     1,086.98 

18,234.69 

14,691.33 

1,026.75 

8,740.45 

695,459.10 
18,486.36 


P.D.  31 

Totals 
16,502.1) 


1,071.8< 


7,439.0'; 


1,086.9{! 

18,234.6J 

14,691.3? 

1,026.7£ 

8,740.4£ 

719,258.7£ 


126,868.08 


25,000.00 


209,725.32        209,725.32: 


$172,203.54  $1,112,621.53  $1,284,825.07 


Payments. 

College  expense 

Personal  Service   . 

Maintenance 
Experiment  Station 

Personal  Service  . 

Maintenance 
Extension  Service 

Personal  Service  . 

Maintenance 
Short  Courses 

Personal  Service  . 

Maintenance 
Market  Garden  Field  Station 

Personal  Service  . 

Maintenance 
Trustees  Travel 
Printing  Reports 
Replacements  . 
Commercial  Feedstuffs 
Fertilizer  Law 
Milk  Testing  Law 
Poultry  Disease  Law 


Other  Funds    State  Funds 


$45,946.65 


48,096.08 
3,975.16 

28,555.38 

2,374.72 

220.83 
148.67 


$391,134.94 
186,488.50 

81,044.83 
17,455.44 

48,934.74 
34,935.66 

55,649.12 
10,718.81 

7,521.07 

5,019.23 

831.10 

1,225.24 

17,977.85 
9,823.39 

13,430.25 

587.34 

9,941.04 


Totals 
$623,570.09 

150,571.51 

114,800.50; 

66,737.431 

I 

1 
12,540.30 

831.10 
1,225.24 

17,977.85 
9,823.39 

13,430.25 

587.34 

9,941.04 


D.31. 
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j                                                   Other  Funds 

State  Funds 

Totals 

fecial  Appropriations 

24,425.86 

1925  Emergency  needs  . 

669.36 

1925  Livestock  replacement  . 

1,804.83 

1926  Emergency   needs 

1,053.35 

1926  Foreman's  Quarters  Till- 

son  Farm 

6,000.00 

1926  Repairs  to  Physics  Build- 

ing     

4,000.00 

1926  Brooder  House 

1,800.00 

[1926  Certain  Barns 

9,098.32 

''Come     ..... 

188,950.75 

188,950.75 

ifunds  to  State  Treasurer 

6,526.37 

6,526.37 

llance   ..... 

42,886.05 

42,886.05 

$172,203.54  $1,112,621.53  $1,284,825.07 

Budget  Appropriation  for  Current  Expenses  for  Year  Ending 

Nov.  30,  1926 

JiTSonal  Services: 

Administration 

Instruction 

Maintenance 
Departmental 
Farm 
Operating   . 

pairs  Ordinary 
]|  placements 

periment  Station 

rtilizer  Control  Law 
IjUltry  Disease  Law 
J  Ik  Testing  Inspection  Law 
<!mmercial  Feedstuff s 

tension  Service 

irket  Garden  Field  Station 

ort  Courses    . 

Total  Personal  Services 
lavel        .... 
(ice  and  other  Expenses  . 
Tj  aching  and  Laboratory  Supplies 
J;  nor  Equipment 
E periment  Station: 

pupplies  and  Equipment 

Travel    .... 

Office  Expenses 
E tension  Services: 

Supplies  and  Equipment 

Travel    .... 
\rket  Garden  Field  Station 
Sjrt  Courses: 

Travel    .... 

)ffice  and  other  Expenses 
Eat,  Light  and  Power 
Frm 

Epairs  Ordinary 
^placements 
Fftilizer  Control  Law: 

'ravel    .... 

Office  and  other  Expenses 


Appropriation 

Current  Year 

Balances 

.     $35,300.00 

$33,387.02 

$1,912.98 

.     203,000.00 

197,650.67 

5,349.33 

.     129,000.00 

74,544.96 
29,693.19 
40,377.62 

-15,615.77 

15,481.48     - 

-15,481.48 

1,794.49 

—1,794.49 

79,000.00 

81,044.83 

—2,044.83 

10,384.11     - 

-10,384.11 

6,649.89 

—6,649.89 

360.00 

—360.00 

7,387.95 

—7,387.95 

50,500.00 

48,934.74 

1,565.26 

7,500.00 

7,521.07 

—21.07 

60,600.00 

55,649.12 

4,950.88 

.   $564,900.00 

$610,861.14  $- 

-45,961.14 

.     $42,589.11 

$6,268.26 
31,464.62 

$4,856.23 

es     56,349.46 

44,924.18 
8,142.13 

3,283.15 

15,589.75 

13,678.46 

1,911.29 

4,000.78 

2,504.80 
1,272.18 

223.80 

33,274.53 

15,354.67 
19,580.99 

—1,661.13 

5,005.11 

5,019.23 

—14.12 

12,253.76 

1,241.90 
9,476.91 

1,534.95 

94,699.88 

66,583.39 

28,116.49 

.       22,198.66 

14,785.31 

7,413.35 

25,099.72 

14,320.61 

10,779.11 

17,340.33 

16,183.36 

1,156.97 

13,500.00 

1,116.16 
1,929.98 

10,453.86 
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Poultry  Disease  Law: 

Travel  ... 

Office  and  other  Expenses 
Milk  Testing  Inspection  Law 

Travel    .... 

Office  and  other  Expenses 
Trustee's  Expenses 
Printing  Reports 
Commercial  Feedstuffs 

Travel    .... 

Office  and  other  Expenses 

Total 

College  Dept. : 
Dean's  Office 
Executive  Order 
President's  Office 
Registrar's  Office 
Treasurer's  Office 
Agricultural  Economics 
Agricultural  Education 
Agronomy 
Animal  Husbandry 
Beekeeping 
Botany  . 
Chemistry 
Dairying 

Economics  and  Sociology 
Entomology 
Farm 

Farm  Management 
Floriculture    . 
Forestry 

Freshman  Agriculture 
General  Agriculture 
General  Expense 
General  Horticulture 
Graduate  School 
Grounds 

Horticultural    Mfg. 
Hospital 

Landscape  Gardening 
Language  and  Literature 
Library 
Mathematics  . 
Microbiology 
Military  Science 
Mount  Toby   . 
Physical  Education 
Physics 
Operating  and  Maintenance 
Pomology 
Poultry 

Rural  Engineering 
Rural  Home  Life 
Rural  Sociology 
Vegetable  Gardening 
Veterinary 
Women's  Dormitory 


Appropriation  Current  Year 


10,001.63 


600.00 

1,200.00 
2,099.40 

10,000.00 


1,522.60 
1,768.55 

224.18 

3.16 

831.10 

1,225.24 

689.37 
1,746.07 


$930,702.12     $892,718.55       $37,98^  i7 


Appropriation 

$7,420.26 
7,742.79 

19,214.71 
2,940.00 

18,915.18 
9,332.03 
6,416.81 
7,507.25 
3,270.00 
2,525.00 

12,144.18 

18,915.58 

37,092.65 
4,215.01 
9,276.00 

47,987.22 
5,814.75 

11,621.67 

2,772.43 

200.00 

4,795.00 

166.07 

18,271.51 
200.00 

10,317.74 
7,480.72 
4,000.00 
6,917.00 

18,396.28 

17,137.86 
7,915.00 

10,351.00 
2,779.73 
2,504.90 

12,635.00 

5,490.00 

172,156.33 

12,020.00 

25,024.46 
5,207.50 

10,719.38 

775.00 

7,181.61 

10,667.50 
3,634.60 


Current  Year 

$7,256.13 
8,911.32 

19,158.69 
2,935.81 

18,888.09 
9,331.81 
6,308.71 
7,557.96 
3,561.52 
2,504.78 

12,242.82 

18,909.03 

37,978.47 
4,130.76 
9,212.53 

48,267.13 
5,722.26 

11,586.62 

2,716.37 

90.44 

5,010.96 

2,625.94 

17,493.98 
60.30 

10,474.36 
7,088.12 
4,533.94 
6,941.41 

18,288.94 

17,708.05 
7,841.05 

10,264.67 
2,778.13 
2,477.24 

12,772.14 

5,502.53 

144,761.31 

12,158.05 

25,410.79 
5,183.19 

10,584.34 

691.70 

6,843.13 

10,690.65 
3,988.87 


i;' 

■ — ] 

27,39: 

—IP.: 


D.31. 

Zoology  and  Geology- 
Salary  Surplus 
Replacement  Surplus 


Appropriation  Current  Year 
4,120.00  4,140.25 

7,262.31 
68.83 
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Balance 

—20.25 

7,262.31 

68.83 


Total  College  Expenses     .   $623,518.85     $593,585.29       $29,933.56 


cperiment  Station  Dept. : 
!  Administration 
Agric.  Economics   . 
iAgric.   Engineering 
Agronomy 
Botany  . 
i  Chemistry 
Cranberry 
|Entomology    . 
jFarm  Management 
I  Freight  and  Express 
^Library 
Market  Garden  Field  Station 
Meteorology    . 
Microbiology 
;  Pomology 
Poultry 

Station  Service 
Veterinary  Science 
iFertilizer  Control  Law 
:Poultry  Disease  Law 
Milk  Testing  Inspection  Law 
'Commercial  Feedstuff s 
Salary  Surplus 
General  Horticulture 


$10,503.13 

100.00 

100.00 

6,633.22 

11,067.50 

12,407.27 

9,365.30 

7,831.34 

300.00 

700.00 

2,745.00 

1,100.00 

2,585.33 

6,860.02 

9,839.95 

12,983.29 

4,515.00 

13,500.00 

10,001.63 

600.00 

10,000.00 

—287.51 

150.00 


$10,448.81 

106.17 

92.53 

6,695.38 

11,112.04 

12,546.10 

9,265.68 

7,647.63 

223.44 

561.70 

2,745.00 

1,088.40 

2,582.52 

7,028.28 

9,974.23 

12,721.12 

4,436.62 

13,430.25 

9,941.04 

587.34 

9,823.39 

103.82 


Total  Experiment  Station  $133,600.47     $133,161.49 


Btension  Service  Dept.: 
Administration 
Animal  Husbandry 
iA.nimal  Pathology  . 
!Clothing 

iCo-op.  Marketing    . 
(Correspondence  Courses 
■Oounty  Agents 

Crop  Protection 

Dairying 

Exhibits 

Extension  Courses  At  College 

Extension  Schools  . 

Parm  Management 

Forestry 

jardening 

Home  Demonstrations 

Horticultural    Mfg. 

Household  Management 
iFunior  Extension 

liandscape  Gardening 

j-jectures 

Library  Extension 

Innutrition 

homology 

^oultry  Husbandry 


$17,611.71 
1,852.00 

150.00 
3,136.00 
3,575.00 
3,410.27 
2,812.93 

100.00 

1,550.00 

1,930.00 

•4,190.00 

250.00 
2,342.00 
75.00 
2,462.00 
2,913.30 
3,751.75 

800.00 
11,409.82 

325.00 

200.00 

125.00 
2,998.50 
2,972.00 
3,702.70 


$19,162.66 
2,044.39 

1,915.24 

74.52 

3,413.59 

3,103.12 

12.50 

1,566.41 

1,998.93 

4,925.81 

1.28 

1,842.47 

60.00 

5,076.38 

3,924.30 

3,021.38 

598.45 

13,773.95 

207.30 

41.47 

2,658.17 
3,141.68 
3,069.08 


$54.32 

—6.17 

7.47 

—62.16 

—44.54 

-138.83 

99.62 

183.71 

76.56 
138.30 

11.60 

2.81 

-168.26 

-134.28 

262.17 

78.38 

69.75 

60.59 

12.66 

176.61 

-287.51 

46.18 


$438.98 

-$1,550.95 

—  192.39 

150.00 

1,220.76 

3,500.48 

—3.32 

—290.19 

87.50 

—16.41 

—68.93 

—735.81 

248.72 

499.53 

15.00 

—2,614.38 

—  1,011.00 

730.37 

201.55 

—2,364.13 

117.70 

158.53 

125.00 

340.33 

—169.68 

633.62 
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Appropriation 

Current  Year 

Balan 

Printing 

6,829.05 

5,934.42 

894 

Rural  Engineering 

175.00 

75.83 

9£ 

Soils  and  Crops 

2,775.50 

2,864.07 

—8^ 

$84,424.53 

$84,507.40 

$—82 

Miscellaneous: 

Short  Courses 

Agricultural  Economic 

13        .          $505.38 

$481.38 

$24 

Agronomy  . 

3,735.35 

3,586.92 

148 

Animal  Husbandry 

3,300.00 

3,200.00 

IOC 

Dairying 

5,620.00 

5,774.91 

—154 

Entomology 

100.00 

93.94 

e 

Farm  Management 

1,085.40 

1,077.07 

8 

Floriculture 

2,970.15 

2,976.72 

( 

Forestry 

25.00 

21.64 

Q 

General  Horticulture 

2,230.87 

2,219.71 

1] 

Home  Economics 

1,589.28 

1,494.86 

94 

Horticultural  Mfg. 

699.33 

298.11 

40] 

Library 

100.00 

77.28 

2S 

Microbiology 

50.00 

42.62 

-; 

Office 

24,478.78 

24,098.48 

38( 

Physical  Education 

1,990.00 

1,970.49 

U 

Pomology    . 

8,327.85 

7,979.05 

348 

Poultry 

2,635.00 

2,635.00 

Rural  Engineering 

5,680.41 

5,639.59 

4( 

Treasurer's  Office 

200.00 

159.12 

4( 

Vegetable  Gardening 

2,580.08 

2,541.04 

3i 

Salary  Surplus 

4,950.88 

4,95C 

Total  Short  Courses 

5          .     $72,853.76 

$66,357.93 

$6,48^ 

Market  Garden  Field  Static 

)n       .     $13,005.11 

$13,040.10 

$—34 

Trustee's  Expenses 

1,200.00 

831.10 

368 

Printing  Reports 

2,099.40 

1,225.24 

874 

$930,702.12 

$892,718.55 

$37,983 

Spe 

'xial  Appropriations 

Expenditures 

Appropriations       to  date 

Balan 

1925  Emergency  Fund 

$669.36 

$669.36 

1925  Livestock  Replacemei 

it        .          1,804.84 

1,804.83 

$ 

1926  Emergency  Fund 

5,000.00 

1,053.35 

3,946 

1926  Foreman's  Quarters  1 

Mllson         6,000.00 

6,000.00 

1926  Repairs  to  Physics  Bl 

dg.     .    ■     4,000.00 

4,000.00 

1926  Brooder  House  . 

1,800.00 

1,800.00 

1926  Certain  Barns    . 

11,200.00 

9,098.32 

2,101 

Total  Special  Appropri 

ations     $30,474.20 

$24,425.86 

$6,048 

{D.31. 
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College  Buildings  (Estimated  Value  1926) 


' 

Inventory    at 

Value  at 

Repairs  and 

Total  value 

beginning 
of  year. 

Per  Cent. 

beginning    of 

Improve- 

at close  of 

deducted. 

year  less 

ments  dur- 

fiscal year. 

i 

deterioration. 

ing  year. 

H  iins  Hall 

122,584.47 

2 

120,132.78 

361.99 

120,494.77 

!  ary        .... 

2,856.18 

2 

2,799.06 

6.10 

2,805.16 

ihier's    House 

2,328.42 

6 

2,212.00 

245.90 

2,457.90 

'  mistry  Store   House 

47.59 

2 

46.64 

46.64 

hk   Hall 

58,912.95 

2 

57,734.69 

1,687.12 

59,421.81 

:  i  storage  Laboratory    . 

9,786.77 

2 

9,591.03 

23.48 

9,614.51 

■  ry  Barns  and  Storage   . 

28,968.72 

8 

28,099.66 

392.69 

28,492.35 

:  per    HaU 

74,154.79 

8 

71,930.15 

2,111.28 

74,041.43 

:  11  Hall  and  Gun  Shed   . 

8,737.41 

5 

8,300.54 

686.25 

8,986.79 

i  fee  Glass  House,   old    . 

6,745.24 

5 

6,407.98 

38.37 

6,446.35 

;  fee  Glass  House,  new   . 

9,700.05 

5 

9,215.05 

5.41 

9,220.46 

j  m  Blacksmith   Shop 

393.42 

3 

381.62 

381.62 

i  m   Bungalow   No.    1 

2,439.34 

3 

2,366.16 

49.42 

2,415.58 

i  m   Bungalow   No.    2 

4,221.86 

3 

4,095.20 

71.73 

4,166.93 

i  m   Bungalow    No.    3 

4,081.78 

3 

3,953.33 

124.45 

4,083.78 

i  m  House  No.   1    . 

3,208.35 

3 

3,112.10 

178.82 

3,290.92 

i  m  Bull  Pens  and  Fence 

4,171.85 

5 

3,963.26 

3,963.26 

i  nald   Hall 

68,250.64 

2 

66,885.63 

603.73 

67,489.36 

i  it    Laboratory 

70.073.86 

2 

68,672,38 

618.28 

69,290.66 

fnch    Hall 

45,357.30 

2 

44,450.15 

202.50 

44,652.65 

;  ssmann    Laboratory 

283,593.56 

2 

277,921.69 

1,433.91 

279,355.60 

■  mell  Arena  . 

8,395.43 

2 

8,227.52 

298.37 

8.525.89 

:  und    Tool    Shed     . 

171.09 

5 

162.54 

162.54 

i  -low  House    . 

1,921.59 

5 

1,825.51 

.60 

1,826.11 

i  se    Barn 

4,465.79 

3 

4,331.82 

127.85 

4,459.67 

[  id  Division  of  Horticul- 

1  ire 

2,952.86 

5 

2,805.22 

50.69 

2,855.91 

fj 'ticultural    Barn     . 

3,782.78 

3 

3,669.30 

40.08 

3,709.38 

Bticultural  Garage 

1,443.40 

3 

1,400.10 

1.400.10 

i  'ticultural  Tool  Shed 

5,002.60 

3 

4,902.52 

.65 

4,903.17 

t  ticultural  Open   Shed    . 

401.41 

5 

381.34 

381.34 

I  ticultural          Manufac- 

ires    Shed 

2,952.42 

5 

2,804.80 

3.52 

2,808.32 

E  ;pital 

15,702.56 

2 

15,398.51 

331.06 

15,729.57 

J'ett  House  and  Barn    . 

3,086.16 

5 

2,931.85 

28.97 

2,960.82 

ij  ihinery    Barn 

3,389.75 

3 

3,288.06 

232.14 

3,620.20 

1  -ket        Garden         Field 
reenhouse 

14,000.00 

2 

13,720.00 

13,720.00i 

Ii  -ket   Garden    Field   Sta- 

on    Office    and    Labora- 

iry  Building 

8,000.00 

2 

7,840.00 

7,840.00. 

I  -ket   Garden    Field   Sta- 

on  Farmhouse 

5,700.00 

5 

5,415.00 

5,415.00- 

B  -ket   Garden   Field   Sta- 

on   Ice  House 

95.00 

5 

90.25 

90.25, 

1-ket   Garden    Field   Sta- 

on  Large  Cow  Barn 

8,550.00 

5 

8,122.50 

8,122.5& 

1  -ket    Garden    Field    Sta- 

on  Small  Stock  Barn    . 

1,900.00 

5 

1,805.00 

1,805.00- 

1^  -ket  Garden    Field   Sta- 

on    Small    Shed 

760.00 

5 

714.00 

7i4.oa 

B  ;hematical    Building 

4,804.42 

5 

4,564.20 

57.86 

4.622.06 

A  norial  Hall 

98,718.68 

2 

96,744.31 

642.66 

97,386.97 

i  robiology    Building 

54.452.73 

2 

53,363.68 

469.10 

53,832.78 

J  tary  Storage 

174.58 

5 

165.85 

165.85. 

ft  mt     Toby     House     and 

am        .... 

3,126.20 

6 

2,969.89 

2.969.89 

J  th   Dormitory 

28,996.10 

2 

28,416.18 

371.89 

28,788.07- 

I  ?e  Laboratory  and  Sta- 

e           .... 

23,143.10 

2 

22,680.24 

283.23 

22,963.47 

flsics  Laboratory    . 

4,638.80 

6 

4,406.86 

4,930.51 

9,337.3? 

F  gery      .... 

2,641.88 

3 

2,562.62 

5.94 

2,568.56 

I  iltry     Departments 

0.  1  Demonstration 

Building 

1.968.53 

2 

1.929.16 

18.16 

1,947.32 

0.2  Oil    House     . 

150.37 

2 

147.36 

147.36 

0.  3  Brooder,          killing 

and         fattening 

laboratory 

2,204.16 

2 

2,160.08 

639.92 

2,800.00 

I  0.  4  Mechanics,        stor- 

age building  and 

incubator  cellar . 

3,995.89 

2 

3,915.97 

.93 

3,916.90 

0.  5  Laying    House 

1,680.96 

2 

1,647.34 

1,647.34 

0.  6  Manure   Shed 

132.69 

2 

130.04 

130,04 

0.  7  Small    henhouse 

41.29 

2 

40.46 

40.46 

0.  8  Breeding  House 

1,405.62 

2 

1,377.51 

1,377.51 

0.  9  Experimental 

Breeding  House . 

607.16 

2 

695.02 

595.02 

0.  10  Duck    House 

85.74 

2 

84.03 

84.03 

0.  11  Unit     house      for 

^ ;               200    hens    . 

430.46 

2 

421.85 

421.85 
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College  Buildings  (Estimated  Value,  1926) — Concluded. 


No.  12  Unit     house     for 
100    hens     . 
Power    Plant    ^nd    Storage 

buildings    including    coal 

pocket 
President's  House 
Rural    Engineering     Build 

ing 
Sheep    Barn 
South    Dormitory 
Stockbridge    Hall 
Agronomy  Greenhouse  and 

Storage   . 
Stockbridge  House 
Stone    Chapel 
Turbine  House   . 
Vegetable  Plant  House 
Waiting    Station 
Wilder   Hall 

Young     Stock     Barns,     in- 
cluding     Isolation      and 

Quarantine    Barns 
Stable     for     Cavalry     Unit 

Blacksmith    Shop 

Storage  Barn 


Inventory    at 
beginning 
of  year. 


392.69 


48.308.42 
13,591.84 

14,501.50 

1,489.54 

42.22^.26 

157,632.94 

4,662.43 

2,055.46 

28,907.74 

17.013.92 

5,019.69 

534.04 

31,480.14 


1,511,314.60 


Per  Cent, 
deducted. 


Value  at 
beginning    of 

year  less 
deterioration. 

Repairs  and 
Improveme- 
ments  dur- 
ing year. 

384.84 

47,342.25 
13,184.08 

311.21 
778.65 

14,211.47 

1.444.85 

41,382.71 

154,480.28 

59.39 

76.56 

1,635.14 

511.61 

4,569.18 

1,952.69 

28.329.59 

16,673.64 

4.768.71 

523.36 

30,850.54 

128.91 
40.26 

268.77 
19.31 
41.78 

172.14 
81.53 

6,087.91 

11,258.82 
228.39 

1,476,621.69 

32,986.03 

Total  val 
at  close  ( 
fiscal  yea 


334 


47,653 
13,962 

14,270 

1.521 

43,017 

154,991 

4,69S 

1,992 

28.596 

16,692 

4,810 

69.-) 

30,932 


17,346 

13,228 

700 

2,800 


1,526,107 


Experiment  Station  Buildings  (Estimated  Value) 


Agricultural  laboratory 

Agricultural    barn 

.Agricultural    farmhouse 

Agricultural    glasshouse 

Brooks    house 

Brooks   barn   and   sheds 

Brooks    tobacco   barn 

Cranberry    buildings 

Entomological   glasshouses 

Plant  and  Animal  chemis 
try  laboratory 

Plant  and  Animal  Chemis 
try    barns 

Plant  and  Animal  dairy 

Six   poultry   houses 

Tillson    Cottage 

Tillson    Barn 

Tillson  poultry  houses  (4) 
Nos.   2,    3,    4,   5 

Tillson  Foreman's  Quar- 
ters and  Incubator  cel- 
lar  No.    1        . 

Tillson  summer  sheds  (3) 
No.    6 

Tillson  pullet  brooder  No. 
7 

Tillson  hen  brooder  No.  8 . 


Inventory  at 

beginning 

of  year 

14,064.17 
4.851.72 
1,851.76 
1.051.33 
2,772.59 
1,288.69 
2.850.00 
2.508.84 
527.97 

26,767.25 

6,143.06 
1,705.24 

674.97 
1,052.47 

991.42 

2.837.06 


692.06 
418.11 


1,065.82 
1,112.98 


Per  Cent, 
deducted. 


75,227.51 


Cost  at 

beginning  of 

year  less 

per  cent. 

deterioration. 

13,782.89 
4,706.17 
1.796.21 

998.76 
2,633.96 
1.224.26 
2,707.50 
2,383.40 

501.57 

26.231.90 

5,958.77 

1.654.08 

661.47 

999.85 

941.85 

2.780.32 

678.22 

397.20 

1,012.53 
1,057.33 


Repairs  and 
improve- 
ments during 
year. 

Total  val 
at  clos( 
of  yea 

73.72 

1,565.36 

48.52 

5.02 

96.22 

5,564.11 

13,856. 
6,271. 
1,844. 
1.003. 
2.730. 
1.224. 
2,707. 
7,947. 
501. 

349.58 

26,581., 

301.96 
14.04 

6,260. 
1,654. 

661. 
1,013. 

941. 

2,780  : 

6,163.54 

6,846. 

397.; 

1.01.2.r 
1.057.1- 

14,187.07 

87.295.3 

MASSACHUSETTS  AGRICULTURAL  COLLEGE 

College  Equipment  (Estimated  Value) 
Administrative  division: 

Dean's  Office     ........ 

President's  Office       ....... 

Registrar's  Office       ....... 

Treasurer's  Office      ....... 


$1,325 

3,325.1 
l,181.c 

5,264.] 


I 


ID.  31. 

I  ricLiltural  division: 

! (Agricultural  Engineering 

Agronomy 

Animal  Husbandry    . 

Dairy 

?'arm 

i?'arm  Livestock 

'ii'arm  Management    . 

I^eneral  Agriculture  . 

jl^oultry 

mestic  Science 

ling  Hall 

tension 

jneral  Science: 
Apiary 

Botanical 

Chemistry 

jilntomology 

Vlathematics 

Vlicrobiology     . 

^hysics     ... 

Veterinary 

i!looIogy  and  Geology 
Saduate  School  . 
jrticultural  division: 

floriculture 
:  forestry  . 

General  Horticulture 
ixrounds    . 

iorticultural  Manufactures 

jandscape  Gardening 

klarket  Garden  Field  Station 

tlount  Toby  Reservation 

homology 

/■egetable  Garden 

spital 

manities  Division: 

Economics  and  Sociology 

.^anguage  and  Literature 

irary 

litary  .  . 

erating  and  Maintenance; 

'ollege  Supply 

''ire  Apparatus 

General  Maintenance: 

Office 

Carpentry  and  Masonry  Supplies 
Carpentry  and  Masonry  Tools 
Electrical  Supplies 
Electrical  Tools 
Electrical  Commencement  Supplies 
I   Heating  and  Plumbing  Supplies 
Heating  and  Plumbing  Tools 
Painting  Supplies 
Painting  Tools 
Steam  Main  . 
J  Lighting  Lines 
s.itor's  Supplies 
•  /er  Line  . 
^ter  Mains 
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9,766.29 

9,362.77 

770.22 

24,454.15 

26,043.25 

47,475.00 

1,056.03 

2,214.48 

10,766.40 

4,419.98 

39,706.01 

15,133.41 

2,038.65 

26,540.05 

31,589.50 

6,390.70 

2,349.00 

7,435.95 

9,553.98 

13,768.87 

17,705.45 

162.60 

32,482.51 

944.05 

8,503.30 

2,732.80 

6,288.70 

7,055.60 

4,699.84 

617.30 

7,593.45 

4,303.37 

902.25 

43.23 

703.00 

148,819.24 

2,011.71 

$768.50 
1,483.89 

744.75 

3,956.46 

5,624.41 

3,147.29 

204.05 

533.00 

8,723.63 

2,540.37 

911.08 

254.00 

6,508.66 

10,394.01 

1,628.98 

13,101.65 

12,717.22 


40 

Power  Plant: 

General  Equipment  . 
Tools     . 
Supplies 

Fuel 
Physical  Education 
Rural  Social  Science: 

Agricultural  Economics 

Agricultural  Education 

Rural  Sociology 

Short  Course 
Textbooks 
Trophy  Room 
Women's  Dormitory 
Memorial  Hall 
Freshman  Agriculture 

Total 


Experiment  Station  Equipment  (Estimated  Value) 

Agronomy    ...... 

Apiary  ...... 

Agricultural  Economics  Department 

Agricultural  Laboratory 

Botany  ...... 

Cranberry  Station         .... 

Director's  Office  ..... 

Entomological  laboratory 

Entomology  at  Market-Garden  Field  Station 

Fertilizer  and  Feed  Control  . 

P.  and  A.  Chemistry      .... 

Meteorological  Observatory  . 
Microbiological  laboratory    . 
Pomology     ...... 

Poultry  Department      .... 

Treasurer's  Office  .  . 

Veterinary  ...... 


Inventory — Real  Estate 


Land  (Estimated  Value) 


Angus  Land 

Allen  Place 

Baker  Place 

Bangs  Place 

Brooks  Farm 

Brown  Land 

Charmbury  Place 

Clark  Place 

College  Farm 

Cranberry  Land 

George  Cutler  Jr.,  Trustee 

Dickinson  Land 

Harlow  Farm  and  Orchard 

Hawley  and  Brown  Place 

Kellogg  Place 

Loomis  Place 

Louisa  Baker  Place 

Market-Garden  Field  Station 


D.31. 

unt  Toby  demonstration  forest 

well  Farm 

1  Creamery  Place 

en  Farm 

ham  Quarry    . 

Ison  Farm 

stcott  Place 


.lege  estate  (area)    ..... 

mberry  Station,  Wareham  (area) 
rket-Garden  Field  Station  Waltham  (area) 
unt  Toby  demonstration  forest  (area) 
le  range  ....... 

ham  quarry     ...... 

Total  acreage         ..... 


41 
30,000.00 
2,800.00 
1,000.00 
5,000.00 
500.00 
2,950.00 
2,250.00 

$163,893.08 

Acres. 

702.19 
23.67 
55.39 

755.27 

46.20 

.50 

1,583.22 


Summary 


nd   .  .      '  . 

liege  buildings 
allege  equipment 
Iperiment  Station  buildings 

periment  Station  equipment 

Total     .... 


$163,893.08 
1,526,107.72 

762,892.19 
87,295.31 

111,629.60 

^2,651,817.90 


Dining  Hall  Statement  November  30,  1926 
lance  December  1,  1925     ....   $13,141.56 


tal  Disbursements 
tstanding  bills  November  30,  1926 
tal  collections  .... 
tstanding  accounts:  Nov,  30,  1926: 
3oard        ..... 
special  Service,  etc.  . 
'entory,  November  30,  1926 
lance        ..... 


132,556.83 
5,489.52 


$136,149.48 

1,507.63 

181.10 

10,260.08 

3,089.62 


$151,187.91        $151,187.91 


Burnham  Emergency  Fund 

Market  Value 


'  bonds  American  Telephone  &  Telegraph  Co.  4s  (j 
1  bonds  Power  Corporation  of  N.  Y.  6^s  @  105   . 

United   States   Liberty  Bond  4^48 

bond  Jersey  Central  Power  and  Light  Co.  5%s. 


Jxpended  balance  Dec.   1,   1925 
'  )   Service   Company 
nings   from   exchange   of   bonds 


mrsements  for  fiscal  year  ending  November  30,  1926 
1  on   hand   November   30,    1926    .... 


ec.  1,  1926 

$1,960.00 

2,100.00 

510.00 

990.00 

Par  Value 

$2,000.00 

2,000.00 

500.00 

500.00 

Income 

$30.00 

130.00 

21.25 

$5,560.00 

$5,000.00 

$231.25 

252.40 

15.00 

28.28 

- 

- 

$526.93 
470.13 

$56.80 
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Library  Fund 


Five  bonds  New  York  Central  and  Hudson  River  E.  R.  Co 
4s  @  96    

Five  bonds  Lake  Shore  &  Michigan  Southern  Railroad  Co 
4s  @  99    

Two  shares  New  York  Central  Railroad  stock  @  134 

Amherst  Savings  Bank  deposit    .... 


Disbursements  for  fiscal  year  ending  Nov.  30,  1926 


Market  Value 
Dec.  1,  1926 

Par  Value 

Inc 

$4,800.00 

$5,000.00 

$2t 

4,950.00 
268.00 
175.52 

5,000.00 
200.00 
175.52 

2( 

$10,193.52 

$10,375.52 

$42 
42 

Special  Funds 
Endowed  Labor  Fund  (the  Gift  of  a  Friend  of  the  College) 


Two  bonds  American  Telephone  &  Telegraph  Co.  4s  @  98 
Two  bonds   Lake   Shore   &   Michigan   Southern   Railroad 

4s  @  99   

One  bond  New  York  Central  &  Hudson  River  R.  R.  Co.  ' 

@    96 

One  bond  Indiana  Hydro  Electric  Co.  6s  @  103   . 
One  bond   Jersey  Central   Power  &  Light  Co.    5^8    . 
Amherst  Savings  Bank  deposit   ..... 


Unexpended  balance  Dec.   1,   1925 

Ohio    Service   Company 

Earnings    from    exchange    of    bonds 


Disbursements  for  fiscal  year  ending  Nov.  30,  1926 
Cash  on  hand  November  80,   1926 


Co. 


$1,960.00  $2,000.00 

1,980.00  2,000.00 

960.00  1,000.00 

1,030.00  1,000.00 

990.00  1,000.00 

1,143.39  1,143.39 

$8,063.39  $8,143.39 


Whiting  Street  Scholarship  Fund 


One  bond  New  York  Central  &  Hudson  River  R.  R.  Co.  4s. 
Amherst  Savings  Bank  deposit    ...... 


Unexpended  balance  Dec.    1,    1925        .... 

Disbursements  for  fiscal  year  ending  November  30,  1926 
Cash    on   hand    November   30,    1926    .... 

Hills  Fund 

One  United  States  Liberty  Bond  4^/is 

One  bond  American   Telephone  &  Telegraph  Co.   4s    . 

One  bond  New  York  Central  &  Hudson  River  R.  R.  Co.  4s 

One  bond   New  York  Central  R.  R.   debenture  4s 

Three  bonds  Pacific  Telephone  &  Telegraph  Co.  6s   @   102 

Boston  &  Albany  R.   R.   stock     3  5/8  shares   @   172    . 

Amherst  Savings  Bank  deposit    ..... 

Electric   Securities   Co.   bonds   1   9/50  bonds   @   97 

One  bond  Great   Western   Light  &  Power  Co.   B^s    . 

One  bond  American  Gas  &  Electric  Co.  6s   . 

One  bond   Potomac  Edison   Co.   6V2S    .... 

One  bond  Oklahoma  Gas  &  Electric  Co.   6s 


Unexpended   balance   Dec.   1,   1925 
Penn  Public  Service  Corp    . 
Earnings    from    exchange    of   bonds 


$960.00 
771.64 


$1,020.00 

980.00 

960.00 

900.00 

3,060.00 

623.50 

2,572.75 

1,144.60 

1,000.00 

1,020.00 

$1,050.00 

980.00 


$1,000.00 
771.64 


$1,731.64         $1,771.64 


$1,000.00 
1,000.00 
1,000.00 
1,000.00 
3,000.00 
362.00 
2,572.75 
1,180.00 
1,000.00 
1,000.00 

$1,000.00 
1,000.00 


$15,310.85       $15,114.75 


$52 
$45 


$11 


Disbursements  for  fiscal  year  ending  Nov.  30,  1926 
Cash  on  hand  Nov.   30,   1926        .... 


Mary  Robinson  Fund 


Amherst  Savings  Bank  deposit    . 

Boston  &  Albany  R.  R.  stock  3/8  shares  @  172 

Electric  Securities  Co.  41/50  bonds   @  97    . 


Unexpended   balance   Dec.   1,   1925 
Cash  on  hand  November  30,  1926 


$142.00 

64.50 

795.40 


$142.00 

38.00 

820.00 


$1,001.90         $1,000.00 


j  D.  31.  43 
.                                          Grinnell  Prize  Fund 

Market  Value 

Dec.  1,  1926  Par  Value  Income 

all  shares  New  York   Central  stook   @   134        .                               $1,340.00  $1,000.00  $70.00 

ijjxpended    balance    Dec.    1,    1925 -  -  322.64 

$1,340.00  $1,000.00  $392.64 

[  bursements  for  prizes    ........                 -  -  50.00 

h   on    hand    November    30,    1926 -  -  $342.64 


Gassett  Scholarship 

>    bond    New    York    Central    &    Hudson    River    Railroad 

ompany    4s $960.00         $1,000.00  $40.00 

ijherst  Savings  Bank  deposit   ......  511.64  511.64  23.23 

i  $1,471.64         $1,511.64  $63.23 

iljjxpended  balance  December  1,   1925        ....  -  -  56.59 

(jh  on  hand  November  30,  1926 -  $119.82 

Massachusetts  Agricultural  College   (Investment) 

C\i  share  New  York  Central  Railroad  stock  $134    .  .  $134.00  $100.00  $7.00 

Isxpended    balance    December    1,    1925    ....  -  -  133.14 

Ch   on   hand    November   30,    1926 $140.14 

Danforth  Keyes  Bangs  Fund 

1o  bonds  Pacific  Telephone  &  Telegraph  Company  5s  at 

102 

1o  bonds  Union  Electric  Light  &  Power  Company  5s  at 

100.00 

lo  bonds  American  Telephone  &  Telegraph  Company  4s 

t  $98 

Ci  bond  Indiana  Hydro    Electric  Power  Company  6s 
Il^rest   from   Student   Loans  .... 

expended  balance  December  1,   1925        .... 

al  loans  made  to  Students  during  fiscal  year       4239.50 
h.  received  on  account  of  student  loans    .  3955.25 

:ess  of  loans  made  over  accounts  paid  by  students 

h   on    hand    November    30,    1926     ..... 

John  C.  Cutter  Fund 

i  bond  Pacific  Telephone  &  Telegraph  Company  5s 
Bxpended  balance  December   1,   1925        .... 

ijbursements  for  fiscal  year  ending  November  30,   1926 . 
h   on    hand    November    30,    1926 -  -  $132.53 

William  R.  Sessions  Fund 

e  shares  New  York  Central  Railroad  stock  at  $134  $670.00  $500.00  $35.00 

-ee   United   States    Liberty   bonds   two   at   $1,000.00   one 

t  $500.00  4V4S  at  $102 

Cj  bond  Adirondack   Light  &   Power  Company  6s    . 
C;  bond  Southern  Illinois  Light  &  Power  Company  6s 

$5,310.00         $5,000.00  $261.25 

I  expended    balance    December    1,    1925     ....  71.41 


$2,040.00 

$2,000.00 

$100.00 

2,000.00 

2,000.00 

100.00 

1,960.00 
1,030.00 

2,000.00 
1,000.00 

80.00 

60.00 

136.81 

$7,030.00 

$7,000.00 

$476.81 
1,739.62 

- 

- 

$2,216.43 

~ 

~ 

284.25 

- 

- 

$1,932.18 

d 

$1,020.00 

$1,000.00 

$50.00 
117.36 

$1,020.00 

$1,000.00 

$167.36 
34.83 

2,550.00 

2,500.00 

106.25 

1,060.00 

1,000.00 

60.00 

1,030.00 

1,000.00 

60.00 

$332.66 
Ibursements  for  fiscal  year  ending  November  30,  1926  -  -  100.00 

C;h  on  hand  November  30,   1926 -  -  $232.66 
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Alvord  Dairy  Scholarship  Fund 


One  United  States  Liberty  Bond  4^,43 
One  bond  Jersey  Central  Light  &  Power  Company  5^/^ 
Two  bonds  Great  Western  Power  Company  ^Vzs  at  $100 
Amherst  Savings  Bank  deposit    ..... 


Unexpended    balance    December    1,    1925 


Southern    Illinois   Light   &   Power 
Earnings   from   exchange   of   bonds 


Disbursements  for  fiscal  year  ending  November  30,   1926 
Cash    on    hand    November    30,    1926 

J.  W.  D.  French  Fund 

Two  bonds  Southern  Illinois  Light  and  Power  Company 
6s    at    $103 

Two  bonds  Great  Western  Light  &  Power  Company  5%s 
at    $100    

Two  bonds  Jersey  Central  Power  &  Light  Company  BVzS 
at    $99     

Four  bonds  Oklahoma  Gas  &  Electric  Company  6s  at  $98    . 

Amherst  Savings  Bank  deposit    ...... 


Unexpended   balance  December   1,   1925 
Penn    Public   Service   Corporation 

Ohio    Service    Company 

Earnings    from    exchange    of    bonds    . 


Market  Value 

Dec.  1,  1926 

$1,020.00 

990.00 

2,000.00 

1,000.00 

Par  Value 

$1,000.00 

1,000.00 

2,000.00 

1,000.00 

Inci 

11' 
4: 

$5,010.00 

$5,000.00 

$19 
21- 

- 

_ 

$41: 

lu. 

- 

- 

S5s- 
39( 

Disbursements  for  fiscal  year  ending  November  30,   1928    . 
Cash    on    hand    November   30,    1926 

F.  G.  Crane  Fund 

Five  bonds   Jersey   Central   Power   and   Light  Company   5%s 

at     $99     

Two  bonds  Power  Corporation  of  New  York  6%s  at  $105 
Four  bonds  Potomac  Edison  Company  6%s  at  $105    . 
Four  bonds  Northern  New  York  Utilities  6s  at  $105    . 
Five  bonds   V/estern   Power  Corporation   6i^s  at  $105 
Five  bonds  Illinois  Power  &  Light  Corporation  6s  at  $103 
Amherst    Savings    Bank     ...... 


$4,950.00 
2,100.00 
4,200.00 
4,200.00 
5,250.00 
5,150.00 
250.00 


$5,000.00 
2,000.00 
4,000.00 
4,000.00 
5,000.00 
5,000.00 
250.00 


Unexpended  balance  December  1,   1925 
Penn    Public    Service    Corporation     . 
Ohio    Service   Company 
Earnings    from    exchange   of    bonds    . 


Cancelled    notes   and    cash   scholarships 


$26,100.00       $25,250.00 


$1^'; 


$2,060.00 

$2,000.00 

$12' 

2,000.00 

2,000.00 

11^ 

1,980.00 

3,920.00 

500.00 

2,000.00 

4,000.00 

500.0 

121 

$10,460.00 

$10,500.00 

$37: 

29' 

- 

- 

12: 
33: 

L,1S' 
45; 


$73: 


11 


$1,10S 

1,157 

162 

•  150 


Students'  Loan  Fund  of  the  Massachusetts  Agricultural 

$500.00 


$2,909 
1,65" 

$1,266.- 

Club 


First  National  Bank   . 
Total    loans    to    students 

Unexpended    balance    Dec.    1,    1925 
Interest   from    loans    . 


$500.00 
$500.00 


$16. 
22. 


Cash    on    hand    November    30,    1926 


Summary  of  Balance  on  Hand  of  the  Income  from  Funds  HeLj 

IN  Trust  by  the  M.  A.  C. 
Burnham  Emergency  Fund         ......  $563 

Library  Fund    .... 

Endowed  Labor  Fund 

Whiting  Street  scholarship  Fund 

Hills  Fund         .... 

Mary  Robinson  Fund 
Grinnell  Prize  Fund  . 


.;  D.  31. 

(issett  scholarship    ...... 

Massachusetts  Agricultural  College  Investment  Fund 

]inforth  Keyes  Bangs  Fund 

,  hn  C.  Cutter  Fund  . 

Mlliam  R.  Sessions  Fund  . 

,  vord  Dairy  Scholarship  Fund 

.  D.  W.  French  Fund 

;  G.  Crane  Fund 

Massachusetts  Agricultural  Club  Fund 


45 
119.82 
140.14 

1,932.18 
132.53 
232.66 
188.56 
738.47 

1,256.19 
38.86 

56,521.51 


I  hereby  certify  that  I  have  this  day  examined  the  Massachusetts 
^ricultural  College  Account,  as  reported  by  the  Treasurer,  Fred  C. 
snney,  for  the  year  ending  November  30th,  1926.  All  bonds  and  in- 
istments  are  as  represented  in  the  Treasurer's  Report.  All  disburse- 
ments are  properly  vouched  for,  and  all  cash  balances  are  found  to  be 
jrrect. 

Frank  Gerrett, 

Auditor. 

HISTORY  OF  SPECIAL  FUNDS. 

Burnham  Emergency  Fund. — A  bequest  of  $5,000  from  T.  O.  H.  F, 
urnham  of  Boston  made  without  any  conditions.  The  Trustees  of  the 
)llege  have  used  this  fund  in  any  cases  of  emergency  where  funds  were 
)t  available.  At  present  the  fund  is  intact  and  the  income  only  has  been 
!ed  for  such  emergency  matters  as  the  Trustees  have  authorized.  The 
md  now  shows  an  investment  of  $5,000.00. 

Library  Fund. — The  library  of  the  college  at  the  present  time  contains 
',000  volumes.  The  income  from  the  fund  raised  by  the  alumni  and 
hers  is  devoted  to  its  increase,  and  additions  are  made  from  time  to  time 
1  the  needs  of  the  different  departments  require.  Dec.  27,  1883,  William 
nowlton  gave  $2,000;  Jan.  1,  1894,  Charles  L.  Flint  gave  $1,000;  in  1887 
lizur  Smith  of  Lee,  Mass.,  gave  $1,315.  These  were  the  largest  bequests 
id  now  amount  to  $10,375.52. 

Endowed  Labor  Fund. — Gift  of  a  friend  of  the  college  in  1901,  income 
■  which  is  to  be  used  for  the  assistance  of  needy  and  deserving  students, 
),000. 

Whiting  Street  Scholarship  Fund. — Gift  of  Whiting  Street  of  North- 
npton,  for  no  special  purpose,  but  to  be  invested  and  the  income  used, 
his  fund  is  now  used  exclusively  for  scholarship,  $1,000.00. 

Hills  Fund. — Gift  of  Leonard  M.  and  Henry  F.  Hills  of  Amherst,  Mass., 
I  1867,  to  establish  and  maintain  a  botanic  garden,  $10,000.00. 

Mary  Robiyison  Fund. — Gift  of  Miss  Mary  Robinson  of  Medfield,  in 
^74,  for  scholarship,  $1,000.00. 

Grinnell  Prize  Fund. — Gift  of  Hon.  Wm.  Claflin,  to  be  known  as  the 
rinnell  agricultural  prize,  to  be  given  to  the  two  members  of  the  gradu- 
;ing  class  who  may  pass  the  best  oral  and  written  examination  in  theory 
id  practice  of  agriculture,  given  in  honor  of  George  B.  Grinnell  of  New 
ork,  $1,000.00. 

Gassett  Scholarship  Fund. — Gift  of  Henry  Gassett  of  Boston,  the  in- 
)me  to  be  used  for  scholarship,  $1,000.00. 

Massachusetts  Agricidtural  College  hivestment  Fund. — Investment 
lade  by  vote  of  trustees  in  1893  to  purchase  one  share  of  New  York 
entral  and  Hudson  River  Railroad  stock.  The  income  from  this  fund 
as  been  allowed  to  accumulate,  $100.00. 

Danforth  Keyes  Bangs  Fund. — Gift  of  Louisa  A.  Baker  of  Amherst, 
[ass.,  April  14,  1909,  the  income  thereof  to  be  used  annually  in  aiding 
3or,  industrious,  and  deserving  students  to  obtain  an  education  in  said 
)llege,  $6,000.00. 
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John  C.  Cutter  Fund.— Gift  of  Dr.  John  C.  Cutter  of  Worcester,  ¥m 
an  alumnus  of  the  college,  who  died  in  August,  1909,  to  be  invested  b^lhi 
trustees  and  the  income  to  be  annually  used  for  the  purchase  of  booil  oi 
hygiene,  $1,000.00.  *  f 

Alvord  Dairy  Scholarship  Fimd.— Gift  of  Henry  E.  Alvord,  who  v^'^ 
the  first  instructor  in  military  tactics,  1869-71,  and  a  professor  of  rr 
culture,  1885-87,  at  this  institution.  The  income  of  this  fund  is  t  1, 
applied  to  the  support  of  any  worthy  student  of  said  college,  gradua  oi 
postgraduate,  who  may  be  making  a  specialty  of  the  study  of  the  d'm 
husbandry  (broadly  considered)  with  the  intention  of  becoming  ariin', 
vestigator,  teacher,  or  special  practitioner  in  connection  with  the  dhl 
industry,  provided  that  no  benefits  arising  from  such  fund  shall  aty 
time  be  applied  to  any  person  who  then  uses  tobacco  in  any  forn-;o'j 
fermented  or  spirituous  beverages,  or  is  known  to  have  done  so  wiW 
one  year  next  preceding,  $4,000.00.  \  i 

William  R.  Sessions  Fund. — In  accordance  with  the  request  of  my:le- 
ceased  wife,  Clara  Markham  Sessions,  made  in  her  last  will,  I  bequ  ;tli 
to  the  trustees  of  the  Massachusetts  Agricultural  College,  Amherst,  M  is., 
the  sum  of  $5,000,  it  being  the  amount  received  by  me  from  the  estat'oi 
the  said  Clara  Markham  Sessions.  The  said  $5,000  to  be  kept  by  the  iid 
trustees  a  perpetual  fund,  the  income  from,  which  shall  be  for  the  us  of 
the  Massachusetts  Agricultural  College;  and  according  to  the  fur  er 
request  of  my  deceased  wife,  made  in  her  last  will,  this  is  to  be  know  as 
the  William  R.  Sessions  fund,  and  is  to  be  a  memorial  of  William  R.  >s- 
sions;  and  it  is  my  special  request  that  the  said  trustees  shall  make  re  rd 
of  the  fact  that  this  fund  came  from  the  estate  of  my  deceased  vife, 
Clara  Markham  Sessions,  in  accordance  with  her  request  made  in  her 
will,  $5,000.00. 

J.  D.  W.  French.— Gift  of  the  Bay  State  Agricultural  Societv  of  '  is- 
ton,  Mass.  This  fund  to  be  known  as  the  J.  D.  W.  French  fund,  and  he 
Trustees  of  the  Massachusetts  Agricultural  College  are  to  use  the  inc  ae 
of  this  fund  where  it  will  do  the  greatest  good,  in  the  interest  of  Da  y- 
ing  and  its  allies,  also  in  Forestry,  as  scholarships,  loans,  or  pri:3i 
especially,  however,  to  help  pay  the  expenses  of  the  judging  teams  to  le 
National  Dairy  Show  and  to  the  National  Livestock  Show,  $10,000.00 

Frederick  G.  Crane  Fund.— Gift  of  Frederick  G.  Crane  of  Dal  n, 
Massachusetts.  The  income  of  this  fund  is  to  be  expended  by  the  T]  s- 
tees  of  the  Massachusetts  Agricultural  College  in  aid  of  worthy  uncr- 
graduate  students  of  limited  financial  resources  at  the  college,  prefere  3e 
being  given  to  residents  of  Berkshire  County;  such  payments  are  toe 
known  as  the  Frederick  G.  Crane  Scholarships,  $25,000.00. 

Massachusetts  Agricultural  College  Fund. — The  Massachusetts  Aji- 
cultural  Club  gave  $500  to  be  used  as  a  scholarship  fund  to  the  Massac  i- 
setts  Agricultural  College  to  help  out  deserving  students  there,  who  i- 
tended  seriously  to  go  into  agriculture,  interest  on  loans  not  to  be  char;  d 
until  after  graduation,  $500.00. 

Charles  A.  Gleason  Fund.— The  gift  of  Charles  A.  Gleason  of  Noh 
Brookfield,  Mass.,  a  trustee  of  the  college  from  1889  to  his  death.  Si- 
tember  29,  1925.  "A  clean  record  of  noble  deeds."  This  fund  is  to'e 
used  as  the  Trustees  of  the  College  shall  direct.    $5,000.00. 

Total  of  special  funds,  $90,575.52.  i 

Fred  C.  Kenney, 
Treasurer 
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Cbe  Commontoealtb  of  ®a0!sacl)u$etts 


Massachusetts  Agricultural  College, 
Amherst,  November  30,  1926. 
To  the  Commissioner  of  Education. 

Sir  :  —  On  behalf  of  the  trustees  of  the  Massachusetts  Agricultural  College| 
have  the  honor  to  transmit  herewith  Part  II  of  the  sixty-fourth  annual  report  if 
the  trustees  for  the  fiscal  year  ended  November  30,  1926,  this  being  the  catalogi 
of  the  college. 

Respectfully  yours, 

EDWARD  M.  LEWIS,    ; 

President. 
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Without  excluding  other  scientific  and  classical  studies,  and  including  milita 
tactics,  to  teach  such  branches  of  learning  as  are  related  to  agriculture  and  mechar 
arts  in  such  manner  as  the  legislatures  of  the  states  may  respectively  prescribe, ' 
order  to  promote  the  liberal  and  practical  education  of  the  industrial  classes  in  th 
several  pursuits  and  professions  of  life.  —  Act  of  Congress,  July  2,  1S62. 

The  College  Charter.  —  "The  leading  object  of  the  college  shall  be  to  tca( 
subjects  relating  to  agriculture  and  the  mechanic  arts,  so  as  to  promote  liberal  ai 
practical  education.  Its  curriculum  may  include  other  scientific  and  clas.sic; 
studies  and  shall  include  military  tactics."  —  From  Chapter  76  of  the  General  Lat 
of  Massachusetts. 

This  issue  of  the  catalogue  represents  the  status  of  the  college  for  the  currei 
college  year,  with  provisional  announcement  of  courses  of  study  and  other  matte- 
for  the  year  to  follow.  When  deemed  necessary,  additional  announcements  a 
made  in  a  supplementary  bulletin,  published  in  the  spring. 

The  college  reserves,  for  itself  and  its  departments,  the  right  to  withdraw  n 
change  the  announcements  made  in  its  catalogue. 


Calendar. 

1926-1927. 


1926. 

September  13,  Monday Fall  term  begins  for  Freshmen 

September  15,  Wednesday    .        .        .        .        .  Fall  term  begins  for  all  except 

Freshmen 

Dctober  12,  Tuesday Holiday  —  Columbus  Day 

Nfovember  24-29,  Wednesday,  12  M.-Monday, 

7.30  A.M Thanksgiving  Recess 

December  18,  Saturday,  12  m Fall  term  ends 

1927. 

!lanuary  3,  Monday,  7.30  A.M Winter  term  begins 

February  22,  Tuesday Hohday,  Washington's  Birthday 

VTarch  19,  Saturday,  12  m Winter  term  ends 

March  28,  Monday,  7.30  a.m Spring  term  begins 

ipril  19,  Tuesday Holiday,  Patriot's  Day 

May  31,  Tuesday Holiday,  Observance  of  Memorial 

Day 

June  10-13,  Friday-Monday       ....  Commencement 

fune  16-18,  Thursday-Saturday         .        .        .  Entrance  Examinations 

September  7-10,  Wednesday-Saturday      .        .  Entrance  Examinations 

September  12,  Monday Fall  term  begins  for  Freshmen 

September  14,  Wednesday Fall  term  begins  for  all  except 

Freshmen 

Dctober  12,  Wednesday Holiday,  Columbus  Day 

N'ovember  23-28,  Wednesday,  12  M.-Monday, 

7.30  A.M .       .       .  Thanksgiving  Recess 

December  17,  Saturday,  12  m Fall  term  ends 

1928. 

January  3,  Tuesday,  7.30  a.m Winter  term  begins 


P.D.  [. 


Massachusetts  Agricultueal  College. 


History.  —  The  Massachusetts  Agricultural  College  was  organized  under  4 
national  land  grant  act  of  1862.  This  legislation  is  also  kno-svTi  as  the  Morrill  a«, 
the  original  bill  having  been  framed  by  Justin  Smith  Morrill,  Senator  from  Vermoi, 
and  its  final  enactment  secured  under  his  leadership.  It  pro^^ded  that  pubhc  lacj 
be  assigned  to  the  several  States  and  territories,  the  funds  from  the  sale  of  whii 
were  to  be  used  to  estabUsh  and  maintain  colleges  of  agriculture  and  mechai; 
arts.  The  Massachusetts  Agricultural  College  was  among  the  first  of  these  instil - 
tions  established.  When  this  act  was  passed  the  Massachusetts  Institute  of  Tec,- 
nology  was  already  organized,  and  the  State  of  Massachusetts  decided  that  tij 
instruction  in  the  mechanic  arts  should  be  at  the  Institute,  and  that  the  new  ins- 
tution  should  confine  its  work  to  agriculture.  On  this  account  the  Massachuses 
Agricultural  College  has  the  unique  distinction  of  being  the  only  separate  agric  • 
tural  college  in  the  country. 

In  1863  the  State  of  Massachusetts  accepted  the  provisions  of  the  Morrill  it 
and  incorporated  the  Agricultural  College.  The  location  at  Amherst  was  selecl  I 
only  after  long  and  careful  study  by  the  original  Board  of  Trustees.  The  colh; 
was  formally  opened  to  students  on  the  2d  of  October,  1867,  with  a  faculty  of  fc  r 
teachers  and  with  four  wooden  buildings. 

The  Massachusetts  Legislature  has  granted  money  for  the  erection  of  practical^ 
all  of  the  buildings  now  on  the  grounds.  In  view  of  the  fact  that  the  annual  incoi ; 
from  the  original  endowment  has  been  only  a  few  thousand  dollars,  it  has  bei 
necessary  for  the  State  to  assume  large  responsibility  for  the  current  expenses  f 
the  institution. 

Organization.  —  The  college  is  a  State  institution,  serving  in  the  Departmei 
of  Education  and  as  such  is  subject  to  the  laws  governing  and  the  rules  applyi; 
to  all  State  departments  and  institutions.  The  work  of  the  college  is  directed  b\i 
board  of  eighteen  trustees.  Four  of  these  are  ex-officio  members,  —  the  Goverr; 
of  the  State,  the  Commissioner  of  Education,  the  Commissioner  of  Agriculture  a*! 
the  President  of  the  college.  The  other  fourteen  members  are  appointed  by  i^j 
Governor,  two  each  year,  for  terms  of  seven  years.  The  immediate  control  of  tji 
institution  is  vested  in  the  President  of  the  college.  The  administrative  officei, 
having  supervision  of  the  various  departments  of  activity,  are  directly  responsils 
to  the  President. 

In  carrying  out  its  purpose  the  college  has  organized  three  distinct  yet  correlatl 
types  of  work,  —  namely,  research,  resident  instruction  and  extension  service,  f 

Research.  —  In  1882  Massachusetts  provided  for  the  establishment  of  an  agi- 
cultural  experiment  station.  This  station,  though  on  the  college  grounds  and  sul- 
ported  by  the  State,  was  without  organic  connection  Math  the  college.  Under  i 
act  of  Congress,  passed  in  1887,  an  agricultural  experiment  station  was  establish! 
and  supported  as  a  department  of  the  college.  For  a  time,  therefore,  Massachj' 
setts  had  two  experiment  stations  at  the  college.  In  1895  these  were  combine; 
and  the  station  reorganized  as  a  department  of  the  college.  It  is  now  supported  If 
funds  from  both  the  State  and  the  Federal  government.  In  1906  the  Fedei; 
government  largely  increased  its  support  on  condition  that  the  money  thus  piff 
vided  should  be  used  only  for  research.  The  station  now  receives  about  two-thirl 
of  its  support  from  the  State.  I 

The  station  is  under  the  direct  supervision  of  the  Board  of  Trustees;  the  chi| 
officer  is  the  director,  who  is  responsible  to  the  President.     It  is  organized  into 
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imber  of  departments,  all  co-operating  toward  the  betterment  of  agriculture.  In 
Dst  cases  the  heads  of  these  departments  are  heads  of  corresponding  departments 
the  college. 

Resident  Instruction.  —  The  college  offers  an  education  at  a  nominal  tuition 
e  of  $20  per  term  to  any  student  who  is  a  resident  of  Massachusetts  and  who 
eets  the  requirements  for  admission.  Women  are  admitted  on  the  same  basis 
are  men.  Students  who  are  not  residents  of  Massachusetts  are  required  to  pay 
tuition  fee  of  $180  per  year.  The  chief  aim  of  the  institution,  through  its  resi- 
'nt  instruction,  is  to  prepare  men  and  women  for  the  agricultural  vocations, 
he  term  "agricultural  vocations"  is  here  used  in  its  broadest  sense.  Courses 
e  offered  which  give  efficient  training  in  various  agricultural  pursuits,  such  as 
ineral  farming,  dairying,  management  of  estates,  poultry  husbandry,  fruit 
owing,  market  gardening,  floriculture,  landscape  gardening  and  forestry.  Stu- 
mts  are  also  trained  for  investigation  in  many  sciences  underlying  the  great 
;ricultural  industry,  for  teaching  in  agricultural  colleges  and  high  schools,  and 
r  scientific  work  in  chemistry,  entomology,  botany  and  microbiology.  Com- 
•ehensive  courses  in  home  making  are  now  available  for  women. 
Though  training  for  the  agricultural  vocations  is  thus  the  chief  concern  of  the 
illege,  students  should  find  the  course  one  that  trains  them  admirably  for  pur- 
lits  in  which  the  sciences  are  an  essential  preparation.  The  course  of  study  aims 
30  to  combine  an  adequate  general  education  with  specialized  technical  and 
•actical  training. 

Four- YEAR  Courses.  —  Twenty-nine  teaching  departments  offer  instruction  in 
^iculture,  horticulture,  sciences,  the  humanities,  rural  social  science  and  hoine 
aking.  A  system  of  major  courses  permits  the  student  to  elect  major  work  in 
le  of  sixteen  departments,  and  to  specialize  in  it  and  allied  subjects  for  a  period 
two  years.  The  degree  of  bachelor  of  science  is  granted  on  the  satisfactory 
>mpIetion  of  the  four  years'  work  of  collegiate  grade. 

Short  Courses.  —  In  order  to  extend  the  advantages  of  the  institution  to  those 
en  and  women  who  cannot  or  do  not  care  to  pursue  the  four-year  course,  various 
.ort  courses  are  offered.  Chief  among  these  are  a  two-year  course  in  practical 
^riculture,  a  summer  school  of  agriculture  and  country  life,  and  a  winter  school 
agriculture. 

Graduate  School.  —  The  graduate  school  is  organized  to  provide  the  neces- 
,ry  training  for  scientific  leadership  in  agriculture  and  allied  sciences.  The  de- 
•ees  of  master  of  agriculture,  master  of  landscape  architecture,  master  of  science, 
)ctor  of  agriculture  and  doctor  of  philosophy  may  be  earned  upon  the  completion 
satisfactory  study,  research  and  thesis. 

The  Extension  Service.  —  The  Extension  Service  is  the  organized  educational 
;ency  of  the  college  which  serves  the  people  of  the  State  other  than  resident 
udents.  Its  function  is  to  make  available  to  Massachusetts  citizens  useful  and 
'actical  information  in  agriculture  and  home  economics  which  is  developed  by 
le  experiment  station  or  the  United  States  Department  of  Agriculture,  and  which 
taught  by  the  college  to  resident  students.  It  is  the  recognized  agency  of  the 
nited  States  Department  of  Agriculture  for  teaching  those  who  cannot  attend 
)llege,  and  is  a  cooperative  effort  by  the  Department  of  Agriculture,  the  Massa- 
lusetts  Agricultural  College,  and  the  County  Extension  Services. 
The  Extension  Service  uses  many  methods  of  work,  among  which  are  the  fol- 
wing: 

Demonstrations. 

Publications. 

Correspondence  Courses. 

Lectures. 

Exhibits. 

Extension  Schools. 

Leader-training  Groups. 

Boys'  and  Girls'  Clubs  in  Agriculture  and  Home  Economics. 

Agricultural  News  Letters. 
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Literature  descriptive  of  these  various  ser^^ces  will  be  mailed  on  request.  Infc- 
mation  may  also  be  secured  from  the  county  agricultural  agents  at  the  followi:; 
addresses : 

Berkshire  County  Extension  Service,  Howard  Block,  Pittsfield,  Mass. 

Bristol  County  Agricultural  School,  Segreganset,  Mass. 

Cape  Cod  Extension  Service,  Barnstable,  Mass. 

Essex  County  Agricultural  School,  Hathorne,  Mass. 

Franklin  County  Extension  Service,  Sheldon  Block,  GreenjBeld,  Mass. 

Hampden  County  Improvement  League,  719  Bridge  St.,  West  Springfield,  Ma| 

Hampshire  County  Extension  Service,  59  Main  St.,  Northampton,  Mass. 

Middlesex  County  Extension  Service,  740  Main  St.,  Waltham,  Mass. 

Norfolk  County  Agricultural  School,  Walpole,  Mass. 

Plymouth  County  Extension  Service  106  Main  St.,  Brockton,  Mass. 

Worcester  County  Extension  Service,  19  Court  St.,  Worcester,  Mass. 

Location  and  Equipment.  —  The  Agricultural  College  is  located  in  the  to^l 
of  Amherst.  The  grounds  comprise  approximately  700  acres,  Ijang  about  a  me' 
north  of  the  village  center.  The  college  has  also  a  demonstration  forest  of  i^ 
acres,  located  6  miles  north  of  the  campus.  The  equipment  of  the  college,  bothi 
buildings  and  facilities  for  instruction,  is  excellent.  Amherst  is  97  miles  fni 
Boston,  and  may  be  reached  by  the  Central  Massachusetts  division  of  the  Bostii 
&  Maine  Railroad,  or  by  the  Central  Vermont  Railroad.  Electric  car  lines  ccj- 
nect  Amherst  with  Northampton,  Holyoke  and  Springfield.  1 

Military  Drill.  —  By  Federal  law  military  drill  is  required  of  all  reguJr 
students  attending  the  Massachusetts  Agricultural  College. 
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The  Trustees. 


Organization  of  1926. 

Members  of  the  Board, 

TERM   EXPIRES 

iTHUR  G.  Pollard  of  Lowell 1927 

JORGE  H.  Ellis  of  West  Newton '*.  1927 

HN  Chandler  of  Sterling  Junction 1928 

BBRTON  Clark  of  Newton 1928 

^THANiEL  I.  BowDiTCH  of  Framingham 1929 

illiam  Wheeler  of  Concord 1929 

RAH  Louise  Arnold  of  Lincoln 1930 

MES  F.  Bacon  of  Boston 1930 

lANK  Gerrett  of  Greenfield .        .1931 

iROLD  L.  Frost  of  Arlington 1931 

lARLES  H.  Preston  of  Danvers 1932 

iRLTON  D.  Richardson  of  West  Brookfield   .......  1932 

WIS  R.  Dewey  of  Cambridge  ..........  1933 

HN  F.  Gannon  of  Pittsfield 1933 

Members  Ex  Officio. 

(s  Excellency  Governor  Alvan  T.  Fuller,  President  of  the  Board  of  Trustees. 

)Ward  M.  Lewis,  President  of  the  College. 

.YSON  Smith,  State  Commissioner  of  Education. 

iTHUR  W.  Gilbert,  State  Commissioner  of  Agriculture. 

Officers  of  the  Trustees. 

is  Excellency  Governor  Alvan  T.  Fuller  of  Boston,  President. 
illiam  Wheeler  of  Concord,  Vice-President. 
dbert  D.  Hawley  of  Amherst,  Secretary. 
lED  C.  Kenney  of  Amherst,  Treasurer. 
lANK  Gerrett  of  Greenfield,  Auditor. 

Standing  Committees  of  the  Trustees.^ 
Committee  on  Finance. 

[herton  Clark,  Chairman.  William  Wheeler, 

gorge  H.  Ellis.  •  Arthur  G.  Pollard. 

A.THANIEL  I.  BOWDITCH.  CaRLTON  D.  RiCHARDSON- 

Committee  on  Course  of  Study  and  Faculty. 

ILLIAM  Wheeler,  Chairman.  Davis  R.  Dewey. 

MES  F.  Bacon.  John  F.  Gannon. 

lYSON  Smith.  Arthur  W.  Gilbert. 

Miss  Sarah  Louise  Arnold. 

1  The  President  of  the  College  is  ex-ofiBcio  member  of  each  committee. 
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Committee  on  Farm. 

Nathaniel  I.  Bowditch,  Chairman.  George  H.  Ellis. 

Frank  Gerrett.  Arthur  W.  Gilbert. 

Carlton  D.  Richardson. 

Committee  on  Horticulture. 

Harold  L.  Frost,  Chairman.  John  Chandler. 

Charles  H.  Preston.  Atherton  Clark. 

Committee  on  Experiment  Department. 

Charles  H.  Preston,  Chairman.  Arthur  G.  Pollard. 

Arthur  W.  Gilbert.  Harold  L.  Frost. 

John  Chandler.  Carlton  D.  Richardson. 

Miss  Sarah  Louise  Arnold. 

Committee  on  Buildings  and  Arrangement  of  Grounds. 

George  H.  Ellis,  Chairman.  James  F.  Bacon. 

Frank  Gerrett.  Charles  H.  Preston. 

William  Wheeler.  Atherton  Clark. 

Committee  on  Extension  Service. 

John  Chandler,  Chairman.  Davis  R.  Dewey. 

Nathaniel  I.  Bowditch.  John  F.  Gannon. 

George  H.  Ellis.  Arthur  W.  Gilbert. 

Harold  L.  Frost.  Miss  Sarah  Louise  Arnold 

Committee  on  Legislation. 

George  H.  Ellis,  Chairman.  William  Wheeler. 

Payson  Smith.  Carlton  D.  Richardson. 

Nathaniel  I.  Bowditch.  James  F.  Bacon. 

Arthur  W.  Gilbert. 
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Officers  of  the  Institution. 

As  OF  November  1,  1926. 


J  Officers  of  Administration. 

I  )WABD  M.  Lewis,  A.M President's  House. 

I    President. 

;  iLLiAM  L.  Machmer,  A.M.  .......  25  Amity  Street. 

'    Dean. 
.ED  C.  Kenney       .       .       .       . Mount  Pleasant. 

Treasurer. 
<  [ARLES  E.  Marshall,  Ph.D 10  South  Prospect  Street. 

Director  of  the  Graduate  School, 
i  DNEY  B.  Haskell,  B.Sc 2  Mount  Pleasant. 

Director  of  the  Experiment  Station. 

)land  H.  Verbeck,  B.Sc 14  Orchard  Street. 

^     Director  of  Short  Courses. 

.[llard  a.  Munson,  B.Sc 101  Butterfield  Terrace. 

I    Director  of  the  Extension  Service. 

)bert  D.  Hawley,  B.Sc South  Amherst. 

':    Secretary. 

LsiL  B.  Wood,  A.B.       .  ' Amity  Street. 

Librarian. 
(LLiAM  I.  Goodwin,  B.Sc North  Amherst. 

Field  Agent. 

The  Faculty  of  Instruction. 

le  names  of  the  faculty  are  arranged  in  groups  according  to  rank  and  in  sequence  according  to  seniority 
of  service  in  the  institution.) 

Professors. 
■  'WARD  M.  Lewis,  A.M President's  House. 

President  and  Professor  of  Languages  and  Literature. 
.  3EPH  B.  LiNDSEY,  Ph.D.      .       .       .       .       .       .       .47  Lincoln  Avenue. 

Goessmann  Professor  of  Agricultural  Chemistry  and  Head  of  Department. 
.■HN  E.  OsTRANDER,  A.M.,  C.E 33  North  Prospect  Street. 

Professor  of  Mathematics  and  Head  of  Department. 
-  :nry  T.  Fernald,  Ph.D 44  Amity  Street. 

Professor  of  Entomology  and  Head  of  Department. 
J  ANK  A.  Waugh,  M.Sc Campus. 

Professor  of  Landscape  Gardening,  Head  of  Department,  Head  of  Division 
of  Horticulture. 
.  Vincent  Osmun,  M.Sc 16  Northampton  Road. 

Professor  of  Botany  and  Head  of  Department. 

*  arence  E.  Gordon,  Ph.D 38  Lincoln  Avenue. 

!    Professor  of  Zoology  and  Geology,  Head  of  Department,  Acting  Chairman 
of  Division  of  Science. 

Ied  C.  Sears,  M.Sc Mount  Pleasant. 

'    Professor  of  Pomology  and  Head  of  Department. 
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James  A.  Foord,  M.Sc.Agr 54  Lincoln  Avenv 

Professor  of  Farm  Management  and  Head  of  Department. 
Alexander  A.  Mackimmie,  A.M. North  Amher 

Professor  of  Economics  and  Sociology,  Head  of  Department  and  Chairman 
the  Division  of  Humanities. 
Edgar  L.  Ashley,  A.M Amherst  Hon 

Professor  of  French. 
Alexander  E.  Cvnce,  Ph.D 9  Fearing  Stre. 

Professor  of  Agricultural  Economics  and  Head  of  Department. 
Joseph  S.  Chamberlain,  Ph.D ]\Iount  Pleasa  , 

Professor  of  Organic  and  Agricultural  Chemistry. 
John  C.  Graham,  B.Sc.Agr 68  Lincoln  Aveni. 

Professor  of  Poultry  Husbandry  and  Head  of  Department. 
G.  Chester  Crampton,  Ph.D Fernald  H;. 

Professor  of  Insect  Morphology. 
Charles  A.  Peters,  Ph.D Sunset  Pla , 

Professor  of  Inorganic  and  Soil  Chemistry. 
George  E.  Gage,  Ph.D. The  Davenpc. 

Professor  of  Animal  Pathology  and  Head  of  Department  of  Veterinary  Scieij  \ 
and  Animal  Pathology. 
William  L.  Machmer,  A.M 25  Amity  Stre . 

Dean  of  the  College  and  Professor  of  Mathematics. 
Arthur  N.  Julian,  A.B. 4  Farview  W  . 

Professor  of  German. 
Curry  S.  Hicks,  B.Pd.    .        . The  Davenpc. 

Professor  of  Physical  Education  and  Hygiene  and  Head  of  Department. 
Charles  E.  Marshall,  Ph.D 10  South  Prospect  Strc . 

Professor  of  Microbiology  and  Head  of  Department. 
Walter  W.  Chenoweth,  M.Sc North  Amhej . 

Professor  of  Horticultural  Manufactures  and  Head  of  Department. 
Harold  M.  Gore,  B.Sc Plainidlle  Ro  . 

Professor  of  Physical  Education. 
Christian  I.  Gunness,  B.Sc. 105  Butterfield  Terra:. 

Professor  of  Agricultural  Engineering  and  Head  of  Department. 
Charles  H.  Thompson,  M.Sc Mount  Pleasa:. 

Professor  of  Horticulture. 
Charles  H.  Patterson,  A.M 26  Lincoln  Aveii;. 

Professor  of  English  and  Head  of  Department  of  Languages  and  Literature 
Arthur  B.  Beaumont,  Ph.D. 51  Amity  Strc. 

Professor  of  Agronomy  and  Head  of  Department. 
Ralph  A.  Van  Meter,  B.Sc.         .       .       .       .       .        7  East  Pleasant  Strc. 

Professor  of  Pomology. 
Edna  L.  Skinner,  M.Ed Fearing  St iv. 

Professor  of  Home  Economics,  Head  of  Department,  Adviser  of  Women. 
Winthrop  S.  W^elles,  B.Sc 23  Lincoln  Avei  ^ 

Professor  of  Agricultural  Education  and  Head  of  Department. 
Clark  L.  Thayer,  B.Sc North  Amhct. 

Professor  of  Floriculture  and  Head  of  Department. 
Sidney  B.  Haskell,  B.Sc 2  Mount  Pleas;  t. 

Acting  Head  of  the  Division  of  Agriculture. 
Laurence  R.  Grose,  A.B. ,  M.F 32  Amity  Strt. 

Professor  of  Forestry  and  Head  of  Department. 
William  C.  Sanctuary,  B.Sc 11  Cottage  Strt. 

Professor  of  Poultry  Husbandry. 
Harry  N.  Click,  Ph.D.  .       . 27  Fearing  Str  t. 

Professor  of  Agricultural  Education. 
Wallace  F.  Powers,  Ph.D 7  Allen  Strt. 

Professor  of  Physics  and  Head  of  Department. 
N.  Butler  Briscoe,  Major,  Cavalry,  U.  S.  A 2  Allen  Stri. 

Professor  of  Military  Science  and  Tactics  and  Head  of  Department. 
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jLius  H.  Frandsen,  M.S.A 35  Lincoln  Avenue. 

Professor  of  Animal  and  Dairy  Husbandry  and  Head  of  Department. 

Professor  of  Rural  Sociology  and  Head  of  Department. 

Assistant  Professors. 

REDBRICK  A.  McLaughlin,  B.Sc 4  Nutting  Avenue. 

Assistant  Professor  of  Botany. 
RTHUR  K.  Harrison 26  Fearing  Street. 

Assistant  Professor  of  Landscape  Gardening, 
''alter  E.  Prince,  A.M 27  Amity  Street. 

Assistant  Professor  of  English. 
AWRENCE  S.  Dickinson,  B.Sc 2  Farview  Way. 

Assistant  Professor  of  Horticulture. 
AUL  Serex,  Ph.D Lincoln  Avenue. 

Assistant  Professor  of  Chemistry. 
ETON  L.  Clark,  B.Sc 12  College  Street. 

Assistant  Professor  of  Botany. 
RANK  Prentice  Rand,  A.M 3  Mount  Pleasant. 

Assistant  Professor  of  EngUsh. 
)hn  B.  Lentz,  A.B.,  V.M.D 3  Dana  Street. 

Assistant  Professor  of  Veterinary  Science  and  College  Veterinarian. 
iCTOR  A.  Rice,  M.Agr .  35  Woodside  Avenue. 

Assistant  Professor  of  Animal  Husbandry. 
UTHER  Banta,  B.Sc Sunset  Avenue. 

Assistant  Professor  of  Poultry  Husbandry. 
'ONAld  W.  Sawtelle,  M.Sc 5  Allen  Street. 

Assistant  Professor  of  Agricultural  Economics. 
RANK  C.  Moore,  A.B 10  Allen  Street. 

Assistant  Professor  of  Mathematics. 
Nos  J.  Montague,  B.Sc Campus. 

Assistant  Professor  of  Farm  Practice. 
rooks  D.  Drain,  S.M 17  Fearing  Street. 

Assistant  Professor  of  Pomology. 
AY  E.  ToRREY,  Ph.D Inwood. 

Assistant  Professor  of  Botany. 
iCHARD  W.  Smith,  Jr.,  M.S 50  Pleasant  Street. 

Assistant  Professor  of  Dairying. 
UY  V.  Glatfelter,  M.Sc 29  Northampton  Road. 

Assistant  Professor  of  Animal  Husbandry. 
EORGE  W.  Alderman,  B.A Tillson  Court. 

Assistant  Professor  of  Physics. 
[arshall  0.  Lamphear,  M.Sc Mount  Pleasant, 

Assistant  Professor  in  charge  of  Freshman  Agriculture. 
'illiam  H.  Davis,  Ph.D 12  Nutting  Avenue. 

Assistant  Professor  of  Botany. 
harles  p.  Alexander,  Ph.D 120  Pleasant  Street. 

Assistant  Professor  of  Entomology. 
RANT  B.  Snyder,  B.Sc.Agr 50  Pleasant  Street. 

Assistant  Professor  of  Vegetable  Gardening. 
WIGHT  Hughes,  Jr.,  Captain,  Cavalry,  U.  S.  A.        _    10  South  Prospect  Street. 

Assistant  Professor  of  Military  Science  and  Tactics. 
ICHARD  T.  MuLLER,  M.Sc 45  East  Pleasant  Street. 

Assistant  Professor  of  Floriculture. 

ELEN  Knowlton,  A.M. 25  Fearing  Street. 

\     Assistant  Professor  of  Home  Economics. 

I'viiNER  J.  Markuson,  B.Sc.     . 1  Kendrick  Place. 

Assistant  Professor  of  Agricultural  Engineering. 
EON  R.  QuiNLAN,  M.L.A 14  Orchard  Street. 

Assistant  Professor  of  Landscape  Gardening. 
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Leon  A.  Bradley,  Ph.D North  Anihei 

Assistant  Professor  of  Microbiology. 
Frederick  M.  Cutler,  Ph.D 103  Butterfield  Terra| 

Assistant  Professor  of  Rural  Sociology. 
Marion  L.  Tucker,  B.Sc 7  Nutting  Aven 

Assistant  Professor  of  Home  Economics. 
Miles  H.  Cubbon,  Ph.D Imvoc. 

Assistant  Professor  of  Agronomy. 
RoLLiN  H.  Barrett,  M.S Pelham  Ro;. 

Assistant  Professor  of  Farm  Management.  s 

Edwin  M.  Sumner,  Captain,  Cavalry,  U.  S.  A.         .        .       .     Sunset  Aveni|. 

Assistant  Professor  of  Military  Science  and  Tactics. 

Margaret  Hamlin,  B. A. 12  North  East  Stre. 

Agricultural  Counsellor  for  Women. 
Paul  W.  Viets Sunset  Aven  . 

Supervisor  of  Placement  Training. 

Instructors. 
George  F.  Pushee North  Amhei . 

Instructor  in  Agricultural  Engineering. 
Mrs.  Curry  S.  Hicks .       .  The  Davenpc . 

Instructor  in  Physical  Education. 
John  B.  Newlon North  Amheij. 

Instructor  in  Agricultural  Engineering.  '  ) 

Charles  H.  Thayer South  East  Stre . 

Instructor  in  Agronomy. 
William  F.  Robertson,  B.Sc.  ....      33  East  Pleasant  Stre . 

Instructor  in  Horticultural  Manufactures. 
Arthur  P.  French,  M.Sc South  Amhei . 

Instructor  in  Pomology. 
Mary  E.  M.  Garvey,  B.Sc.    .       .       .       .       .       .29  South  Prospect  Strei. 

Instructor  in  Microbiologj\ 
Llewellyn  L.  Derby Amherst  Hon  . 

Instructor  in  Physical  Education. 
Harold  W.  Smart,  A.B.,  LL.B 34  Main  Stre . 

Instructor  in  Farm  Law,  Business  English  and  Public  Speaking. 
Marion  G.  Pulley,  B.Sc 70  Lincoln  Aven  . 

Instructor  in  Poultry  Husbandry. 
LoRiN  E.  Ball,  B.Sc .        3  Allen  Stre. 

Instructor  in  Physical  Education. 
Raymond  Halliday,  B.A The  Davenpc. 

Instructor  in  French. 
Frederic  R.  Butler,  Ph.D 42  Lincoln  Aven  . 

Instructor  in  Chemistry. 
Merrill  J.  Mack,  M.Sc 32  North  Prospect  Stre . 

Instructor  in  Dairying. 
Luther  B.  Arrington,  B.Sc. 9  Fearing  Stre . 

Instructor  in  Horticulture. 
Mary  J.  Foley,  M.Sc 3  South  Prospect  Stre . 

Instructor  in  Agricultural  Economics. 
Oliver  C.  Roberts,  B.Sc 10  Nutting  Aven 

Instructor  in  Pomology. 
James  E.  Fuller,  A.M Amherst  Hou. 

Instructor  in  Microbiology. 
Chauncey  M.  Gilbert,  B.Sc.        ......         33  Cottage  Strej. 

Instructor  in  Zoology.  1 

Oliver  W.  Kelly,  B.Sc 22  Cottage  Strej. 

Instructor  in  Agronomy.  j 

Alfred  Nicholson,  M.A 35  East  Pleasant  Str^- 

Instructor  in  English. 
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[Iaeold  D.  Boutelle,  B.Sc,  Ch.E 19  Woodside  Avenue. 

Instructor  in  Mathematics. 

GrEEALD  J.  Stout,  M.S Inwood. 

Instructor  in  Vegetable  Gardening. 

L.  Lelajjd  Durkee,  B.Sc 44  Sunset  Avenue. 

Instructor  in  German. 

i  Jlayton  L.  Farrar,  B.Sc 120  Pleasant  Street. 

Instructor  in  Entomology  and  Beekeeping. 

((  JPhilip  H.  Couhig,  B.Sc 3  Allen  Street. 

'       Instructor  in  Physical  Education. 


Instructor  in  Animal  Husbandry. 

The  Experiment  Station  Staff. 

Administrative  Officers. 

Edward  M.  Lewis,  A.M President's  House. 

President. 
Sidney  B.  Haskell,  B.Sc.       .       .       .       .       .       ,       .        2  Mount  Pleasant. 

Director. 
Joseph  B.  Lindsey,  Ph.D 47  Lincoln  Avenue. 

Vice  Director. 
Edwin  F.  Gaskill,  B.Sc .         North  Pleasant  Street. 

Assistant  to  the  Director. 

Professors. 
Edward  B.  Holland,  Ph.D 28  North  Prospect  Street. 

Research  Professor  of  Chemistry. 
John  E.  Ostrander,  A.M.,  C.E 33  North  Prospect  Street. 

Meterologist. 
Henry  T.  Fernald,  Ph.D 44  Amity  Street. 

Professor  of  Entomology  and  Head  of  Department. 
A.  Vincent  Osmun,  M.Sc 16  Northampton  Road. 

Professor  of  Botany  and  Head  of  Department. 
Jacob  K.  Shaw,  Ph.D 5  Farview  Way, 

Research  Professor  of  Pomology. 

Henry  J.  Franklin,  Ph.D East  Wareham. 

I        Research  Professor  in  charge  of  Cranberry  Station. 

Fred  W.  Morse,  M.Sc 40  Pleasant  Street. 

Research  Professor  of  Chemistry. 
Frank  A.  Hays,  Ph.D Oneacre. 

Research  Professor  of  Poultry  Husbandry. 
William  L.  Doran,  M.Sc .      16  Nutting  Avenue. 

Research  Professor  of  Botany. 
John  P.  Jones,  Ph.D .       .       .       .       8  Allen  Street. 

Research  Professor  of  Agronomy. 

Assistant  Professors. 
Arthur  I.  Bourne,  B.A. 12  East  Pleasant  Street. 

Assistant  Research  Professor  of  Entomology. 
Carleton  p.  Jones,  M.Sc 8  Nutting  Avenue. 

Assistant  Research  Professor  of  Chemistry. 
John  G.  Archibald,  M.Sc North  Amherst. 

Assistant  Research  Professor  of  Chemistry. 
Norman  J.  Pyle,  V.M.D 16  North  Prospect  Street. 

Assistant  Research  Professor  of  Avian  Pathology. 
John  S.  Bailey,  M.Sc.^ 

Assistant  Research  Professor  of  Pomology. 

•  Absent  on  leave. 
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Victor  A.  Tiedjens,  M.Sc -       .       Waltham 

Assistant  Research  Professor  of  Vegetable  Gardening. 
Emil  F.  Guba,  Ph.D Waltham 

Assistant  Research  Professor  of  Botany. 
Warren  D.  Whitcomb,  B.Sc Waltham 

Assistant  Research  Professor  of  Entomology. 
Leon  A.  Bradley,  Ph.D.         .       .       .      _ North  Amherst 

Assistant  Research  Professor  of  Microbiology. 
Linus  H.  Jones,  Ph.D 16  Nutting  Avenue 

Assistant  Research  Professor  of  Botany. 

Investigators. 
Harry  L.  Allen 89  Main  Street 

Laboratory  Assistant  in  Chemistry. 
James  R.  Alcock _ North  Amherst 

Laboratory  Assistant  in  Animal  Nutrition. 
F.  Ethel  Felton,  B.A The  Davenport 

Editorial  Assistant. 
Alyn  S.  Ball 94  Main  Street 

Laboratory  Assistant  in  Botany. 
Ruby  Sanborn,  A.B 25  Fearing  Street 

Investigator  in  Poultry  Husbandry. 
Gladys  I.  Miner 87  Pleasant  Street 

Curator,  Department  of  Botany. 
Walter  L.  Cutler North  Pleasant  Street 

Laboratory  Assistant  in  Pomology. 
Ray  G.  Smiley,  B.Sc.^ 85  Pleasant  Street 

Investigator  in  Pomology. 
Robert  S.  Horne,  B.Sc.^ Sunderland 

Investigator  in  Agronomy. 

Investigator  in  Chemistry. 
Investigator  in  Cranberry  Studies. 

Research  Staff  employed  on  Purnell  Funds. 

Robert  J.  McFall,  Ph.D 20  Spring  Street 

Research  Professor  of  Agricultural  Economics. 
Carl  R.  Fellers,  Ph.D. 8  South  Prospect  Street 

Research  Professor  of  Horticultural  Manufactures. 
LoRiAN  P.  Jefferson,  M.A The  Davenport 

Assistant  Research  Professor  of  Agricultural  Economics. 
Hubert  W.  Yount,  M.Sc 39  Main  Street 

Assistant  Research  Professor  of  Agricultural  Economics. 
Arthur  W.  Phillips,  A.M 12  Nutting  Avenue 

Assistant  Research  Professor  of  Dairying.  j 

Ruth  E.  Sherburne,  B.Sc 87  Pleasant  Street' 

Laboratory  Assistant  in  Agricultural  Economics. 

Control  Service  Staff. 

Henri  D.  Haskins,  B.Sc Easthampton 

Official  Chemist,  Fertilizer  Control.  < 

Philip  H.  Smith,  M.Sc.    .       .      • 102  Main  Street 

Official  Chemist,  Feed  Control.  i 

Lewell  S.  Walker,  B.Sc 19  Phillips  Street i 

Assistant  Official  Chemist,  Fertilizer  Control. 

^^ 

'  Temporary.  I 


h 
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54  Lincoln  Avenue. 

7  Phillips  Street. 
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JIiHenry  Van  Roekel,  M.S.,  D.V.M 

Specialist,  Poultry  Disease  Elimination, 
James  T.  Howard 

Inspector. 
fFRANK  J.  KoKosKi,  B.Sc Northampton  Road. 

Analyst. 
Harold  F.  Rowley,  B.Sc 15  Hallock  Street. 

Technical  Assistant. 
Mrs.  Leila  Prescott Pelham  Road. 

Analyst. 
Marvin  W.  Goodwin,  B.Sc North  Pleasant  Street. 

Analyst. 
Clifton  B.  Waite Orange. 

Field  Agent,  Disease  Control. 


Extension  Service  Staff. 

Administrative  Officers. 

Edward  M.  Lewis,  A.M.        ...... 

President. 

WiLLARD   A.    MUNSON,    B.Sc n. 

Director. 
Ralph  W.  Redman,  B.Sc 

Assistant  Director. 
George  L.  Farley,  M.Sc 

State  Leader  of  County  Club  Agents. 
StJMNER  R.  Parker,  B.Sc.  

State  Leader  of  County  Agricultural  Agents. 
William  F.  Howe     .       .       .       .       .       .       .       .      •.       .     North  Amherst. 

Assistant  State  Leader  of  County  Club  Agents. 
Earle  H.  Nodine,  B.Sc 21  Woodside  Avenue. 

Assistant  State  Leader  in  charge  of  Poultry  Clubs. 
Marion  E.  Forbes 12  East  Pleasant  Street. 

Assistant  State  Leader  of  County  Club  Agents. 
Earle  S.  Carpenter,  M.Sc 33  Fearing  Street. 

Supervisor,  Exhibits  and  Extension  Courses. 
Grunow  0.  Oleson,  M.Sc 50  Pleasant  Street. 

Extension  Editor. 


President's  House. 

101  Butterfield  Terrace. 

6  Nutting  Avenue. 

61  Amity  Street. 

South  Amherst. 


State  Leader  of  County  Home  Demonstration  Agents. 


Professors. 


51  Cornhill,  Boston. 


8  KeUogg  Avenue. 
33  Fearing  Street. 


William  P.  B.  Lockwood,  M.Sc 

Extension  Professor  of  Dairying. 
William  C.  Monahan,  B.Sc 

Extension  Professor  of  Poultry  Husbandry. 
William  R.  Cole 

Extension  Professor  of  Horticultural  Manufactures. 
Clifford  J.  Fawcett,  B.Sc 70  Lincoln  Avenue. 

Extension  Professor  of  Animal  Husbandry. 
Fayette  H.  Branch,  B.Sc 31  East  Pleasant  Street. 

Extension  Professor  of  Farm  Management. 
Ray  M.  Koon,  M.Sc Waltham. 

Extension  Professor  of  Vegetable  Gardening;    in  charge  of  Market  Garden 
Field  Station,  Waltham. 
John  P.  Helyar,  M.Sc 21  Pleasant  Street, 

Extension  Professor  of  Agronomy. 


Extension  Professor  of  Marketing. 
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Assistant  Professors.  | 

Wilbur  H.  Thies,  M.Sc 16  North  Prospect  Street 

Assistant  Extension  Professor  of  Pomology. 
May  E.  Foley,  M.A 16  Nutting  Avenue 

Assistant  Extension  Professor  of  Nutrition. 


Assistant  Extension  Professor  of  Home  Economics. 

The  Library  Staff.  f 

Basil  B.  Wood,  A.B Amity  Streetj 

Librarian.  ! 

Lena  V.  Chapman 77  South  Pleaisant  Streetj 

Assistant  in  charge  of  circulation.  \ 

Mrs.  Nan  L.  Kelly  . 22  Cottage  Street! 

Library  Assistant.  .  < 

Katherine  Powell 9  Amity  Street? 

Department  Librarian. 
Bessie  M.  Weymouth .116  Pleasant  Street 

Cataloguer. 

Other  Officers. 

Baldassaros  E.  a.  Bovenzi 61  Amity  Street 

Engineer. 
John  K.  Broadfoot 130  Pleasant  Street 

Assistant  to  the  Treasurer. 
Avis  P.  Christopher Infirmary. 

Resident  Nurse.                             •                      '  : 

Lawrence  S.  Dickinson,  B.Sc .2  Farview  Wayl 

Superintendent  of  Grounds.  ! 

Grace  E.  Gallond 28  Pleasant  Street! 

Assistant  to  the  Dean.                                                        ^  i 

S.  Church  Hubbard North  Amherst 

Foreman,  Department  of  Floriculture. 
Clarence  A.  Jewett 112  Pleasant  Street 

Superintendent  of  Buildings. 
John  J.  Lee 38  Cottage  Street 

Assistant  to  the  Military  Detail. 
Marion  N.  MacDonald,  A.M.      .........  Draper  Hall 

Manager  of  the  Dining  Hall. 
Mrs.  Mary  Macrae Infirmary.! 

Matron.  j 

Mrs.  Marie  B.  Marsh Abigail  Adams  House^ 

Matron.  ! 

William  E.  Martin 5  Phillips  Street.^ 

Laboratory  Assistant,  Department  of  Horticultural  Manufactures.  j 

Enos  j.  Montague,  B.Sc Campus. 

Farm  Superintendent. 
Adelbert  Sheffield North  Amherst. 

Superintendent  of  Dairy  Manufactures. 
Edwin  0.  Turner Sunderland. 

Curator,  Goessmann  Laboratory. 
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Graduate  Assistants. 

^Ialcolm  Dull,  A.B 35  North  Prospect  Street. 

:       Department  of  Chemistry. 

.Richard  W.  Fessenden,  B.Sc 90  Pleasant  Street. 

Department  of  Chemistrj'. 

LUlph  L.  France,  B.Sc.    _ 9  Fearing  Street. 

!       Department  of  Microbiolog3^ 

CLIFFORD  0.  Gates,  B.S.A 9  Fearing  Street. 

Department  of  Landscape  Gardening. 
,V.  Brooks  Hamilton,  B.S.A North  Amherst. 

Department  of  Microbiology. 
Ienry  C.  Hawley,  A.B.,  M.B.A 1  Hitchcock  Street. 

Department  of  Agricultural  Economics. 
;.OYAL  R.  Johnson,  B.Sc 17  Amity  Street. 

Department  of  Landscape  Gardening. 
jEORGe  J.  Larsinos,  B.Sc North  College. 

Department  of  Agronomy. 
VlAjEL  M.  MacM asters,  B.Sc.     .       .       .  ^   .       .       .         28  Pleasant  Street. 

Department  of  Chemistry. 
;  .Robert  F.  Sazama,  B.Sc 85  Pleasant  Street. 

Department  of  Entomology. 
Fames  D.  Springs,  B.A. 35  North  Prospect  Street. 

Department  of  Chemistry, 
r.  Robert  Swanback,  Agronomy        ....      East  Experiment  Station. 

Department  of  Agronomy. 
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Standing  Committees  of  the  Faculty. 

1926-1927. 


Commencement. 
Asst.  Professor  Clark. 
Treasurer  Kenney. 
Secretary  Hawley. 
Professor  Chamberlain. 
Professor  Grose. 
Professor  Powers. 
Mr.  S.  R.  Parker. 

Course  of  Study. 

President  Lewis. 
Dean  Machmer. 
Professor  Waugh. 
Professor  Gordon. 
Professor  Ostrander. 
Professor  Marshall. 
Director  Haskell. 
Professor  Osmun. 
Professor  Welles. 
Professor  Foord. 
Professor  Beaumont. 
Professor  Patterson. 
Professor  Cance. 
Professor  Skinner. 

Discipline. 
Professor  Mackimmie. 
Dean  Machmer. 
Professor  Chenoweth. 
Professor  Gore. 
Professor  Gunness. 
Asst.  Professor  Harrison. 

Employment. 
Professor  Thayer. 

Treasurer  Kenney. 
Secretary  Hawley. 
Professor  Frandsen. 
Asst.  Professor  Montague. 
Asst.  Professor  Dickinson. 

Academic  Activities  Board. 
Dean  Machmer. 

Asst.  Professor  Lanphear. 


Entrance  Examinations  and  Admission 
Dean  Machmer.  , 

Professor  Powers.  ! 

Professor  Osmun.  I 

Professor  Glick. 

Professor  Julian. 

Professor  Graham. 

Asst.  Professor  Lentz. 

Scholarship. 
Dean  Machmer. 

Professor  Peters. 
Professor  Mackimmie. 
Professor  Hicks. 
Asst.  Professor  Rand. 
Asst.  Professor  Torre y. 
Asst.  Professor  Rice. 
Asst.  Professor  Alex.'Vnder. 
Asst.  Professor  Lanphear. 

Student  Life. 
Professor  Thayer. 

Secretary  Hawley. 

Professor  Sears. 

Professor  Hicks.  i 

Professor  Sanctuary.  | 

Asst.  Professor  Knowlton.  j 

Athletic  Board. 
Dean  Machmer. 

Professor  Osmun. 
Asst.  Professor  Smith. 

Health  and  Sanitation. 
Professor  Marshall, 
Treasurer  Kenney. 
Professor  Gage. 
Professor  Hicks. 
Professor  Skinner. 

Library. 
Professor  Marshall. 

Professor  Patterson. 
Professor  Cance. 
Mr.  Wood. 
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Admission. 


A.    Application  for  Admission. 

Correspondence  concerning  admission  should  be  addressed  to  the 
lean's  office. 

Every  applicant  for  admission  to  the  college  must  be  at  least  sixteen  years  old, 
ad  must  present  to  the  Dean  proper  testimonials  of  character,  which,  whenever 
ossible,  should  come  from  the  principal  of  the  school  at  which  the  applicant 
as  prepared  for  college.  Candidates  who  desire  to  present  themselves  for  exam- 
lation  in  any  subjects  must  make  application  to  the  college  for  such  privilege  at 
:ast  one  month  before  the  date  of  the  examination.  Blanks  for  such  application 
lay  be  obtained  by  addressing  the  Dean  of  the  college.  All  entrance  creden- 
als  must  be  in  the  hands  of  the  Dean  before  the  appUcant  can  matriculate. 

B.    Modes  op  Admission. 

'  Students  are  admitted  to  the  freshman  class  either  upon  certificate  or  upon 
lamination.     No  diploma  from  a  secondary  school  will  be  accepted. 

Certificates.  —  The  Massachusetts  Agricultural  College  is  affiliated  with  the 
lew  England  College  Entrance  Certificate  Board.  Therefore  certificates  of  admis- 
on  will  be  accepted  from  schools  approved  by  the  Board.  Certificates  of  admis- 
on  will  also  be  accepted  from  any  Massachusetts  school  listed  as  class  "A"  by 
le  State  Department  of  Education,  but  not  included  in  the  approved  lists  of 
le  New  England  CoUege  Entrance  Certificate  Board.  Principals  of  schools  in 
few  England  who  desire  the  certificate  privilege  should  address  the  secretary  of 
le  Board,  Professor  Frank  W.  Nicolson,  Wesleyan  University,  Middletown, 
!onn.  Certificates  from  schools  outside  of  New  England  may  be  received  if  those 
jhools  are  on  the  approved  list  of  the  leading  colleges  of  the  section  in  which  the 
jhool  in  question  is  located. 

The  credentials  of  the  Board  of  Eegents  of  the  State  of  New  York  are  accepted 
3  satisfying  the  entrance  requirements  of  this  college  when  offered  subject  for 
ibject. 

Certificates  in  order  to  be  accepted  must  present  in  the  prescribed  and  restrictive 
ective  groups  at  least  three  of  the  necessary  fourteen  and  one-half  credits.  It  is 
)  be  understood,  however,  that  responsibility  for  certification  in  either  elementary 
rench,  elementary  German,  EngHsh  1  or  EngHsh  2,  Latin  A,  Greek  A  or  algebra 
lUst  be  assumed  by  one  school,  if  the  candidate  has  received  his  preparation  in 
ay  one  subject  named  above  in  more  than  one  school.  Subjects  lacking  on  cer- 
ficate  must  be  made  up  at  the  time  of  the  examinations  for  admission.  Condi- 
ons  to  the  amount  of  two  units  will  be  allowed. 

Special  Certificate  Arrangement  for  Students  from  Agricultural 
CHooLS.  —  Superior  graduates  of  Vocational  Schools  of  Agriculture  in  Massa- 
busetts  and  Vocational  Agricultural  Departments  in  Massachusetts  High  Schools 
lay  be  accepted  for  the  Degree  of  Vocational  Agriculture  provided:  — 

(a)  they  are  unqualifiedly  recommended  by  the  Vocational  Division  of  the 
department  of  Education  as  bona  fide  Vocational  Graduates  with  superior 
mk;  and 
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(b)  that  they  can  present  at  least  14|  units  of  certified  entrance  credits 
approved  as  to  quality  and  quantity  by  the  State  Department  of  Vocationa' 
Education. 

Blank  forms  for  certification  —  sent  to  principals  or  school  superintendent 
only  • —  may  be  obtained  on  application  to  the  Dean  of  the  college. 

Examinations.  —  The  examination  in  each  subject  may  be  oral  or  vvritten,  o 
both.  The  standard  required  for  passing  an  examination  for  admission  is  60  pe 
cent. 

Entrance  examination  for  admission  to  the  Massachusetts  Agricultural  College 
will  be  held  at  the  following  centers :  —  I 

In  June        ....     Amherst,  Stockbridge  Hall,  room  114. 

Cambridge,    Massachusetts    Institute    of 

Technology. 
Worcester,    Worcester    Polytechnic    Insti- 
tute. 
In  September    .       .       .     Amherst,  Stockbridge  HaU,  room  114. 

Please  note  that  September  examinations  are  held  in  Amherst  only 

Schedule  for  Entrance  Examinations  June  16-18,  1927. 

First  Day. 
8.30  A.M.     Algebra. 
10.30  A.M.     Chemistry. 
2.00  P.M.     History  (ancient,  medieval  and  modern,  English,  general.  Unite; 
States  and  Civics). 

Second  Day. 
8.30  A.M.     English  1  and  2. 
11.30  A.M.     Botany. 
2.00  P.M.     Plane  Geometry. 
3.30  P.M.     Physics. 

Third  Day. 

8.30  A.M.     French,  German,  Spanish,  required  and  elective. 
1.00  P.M.     Latin,  elementary,  intermediate  and  advanced,  and  all  one-ha 
credit  electives,  except  those  already  noted. 

Schedule  for  Entrance  Examinations  September  7-10,  1927. 

First  Day. 
2.15-5.00  P.M.    Greek,  elementary  and  intermediate. 

Second  Day. 
8.30  A.M.    Algebra. 
10.30  A.M.     Chemistry. 

2.00  P.M.     History  (ancient,  medieval  and  modern,  English,  general,  Unite 
States  and  Civics). 

Third  Day. 
8.30  A.M.    English  1  and  2. 
11.30  a.m.    Botany. 
2.00  P.M.     Plane  Geometry. 
3.30  P.M.     Physics. 

Fourth  Day. 

8.30  A.M.     French,  German,  Spanish,  required  and  elective. 
1.00  P.M.     Latin,  elementary,  intermediate  and  advanced,  and  all  one-ha 
credit  electives,  except  those  already  noted. 
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C.    Requirements  for  Admission. 

The  requirements  for  admission  are  based  on  the  completion  of  a  four-year 
'  high  school  course,  or  its  equivalent,  and  are  stated  in  terms  of  units.     The  term 
unit  means  the  equivalent  of  at  least  four  recitations  a  week  for  a  school  year. 

Fourteen  and  one-half  units  must  be  offered  for  admission  in  accordance  with 
the  entrance  requirements  as  stated  below.  Entrance  credits  gained  either  by 
certificate  or  by  examination  will  hold  good  for  one  year. 

Entrance  Requirements. 

1.  Prescribed.  —  The  following  units  are  prescribed:  — 

English  1 2 

English  2 1 

A  foreign  language 2 

Algebra 1^ 

Plane  geometry ,        .        .        .1 


2.  Restricted  Eleclives.  —  Three  units  to  be  selected  from  — 

Science 1,  2  or  3 

History  (American  history  and  civics  included)      .        .        .  1,  2  or  3 

A  second  foreign  language  2  or  3 

Additional  work,  in  first  foreign  language        .        .        .        .  1  or  2 

3.  Free  Margin.  —  Free  margin  of  four  units  to  consist  of  any  substantial  work 
(including  agriculture,  general  science  and  a  fourth  year  of  English)  for  which 
credit  of  not  less  than  one-half  unit  earned  in  one  year  is  given  toward  a  secondary 
school  diploma.  Units  presented  in  the  free  margin  group  may  be  offered  only  by 
certificate. 

4.  One  unit  of  history  must  be  offered  in  either  the  restricted  electives  or  the 
free  margin. 

5.  If  elementary  algebra  and  plane  geometry  are  counted  as  three  units,  the  total 
requirement  will  be  fifteen  units. 

6.  Both  the  credits  under  the  prescribed  group  and  the  restricted  elective  group 
must  be  presented  either  by  certificate  from  an  approved  school  or  by  examina- 
tion, or  by  a  combination  of  both. 

Tlae  following  is  a  list  of  subjects  in  which  the  entrance  credits  must  be  offered 
in  the  prescribed  and  restricted  elective  groups :  — 

Mathematics  and  Science. 

Botany  ^ ^        ....       f  or  1 

Chemistry^ 1 

Algebra If 

Plane  geometry 1 

Sohd  geometry J 

Trigonometry f 

Physics^ 1 

Geology f 

Physical  geography f 

Physiology i 

Zoology  1 ■      .        .        .       i 

1  Note-Books.  —  The  keeping  of  a  note-book  is  required  as  part  of  the  preparation  in  those  subjects  in- 
dicated. Candidates  presenting  themselves  for  examination  in  such  subjects  must  present  at  the  same  time 
a  statement  signed  by  the  Principal  to  the  effect  that  a  satisfactory  note-book  has  been  kept  by  the  can- 
didate. 
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History. 

Ancient 

Medieval  and  modern 

English 

General 

United  States  and  civics 

English. 

English  1 2 

English  2 1 

Foreign  Language. 

Elementary  French 2 

Elementary  German 2 

Elementary  Spanish 2 

Elementary  Latin ■ .       .        .2 

Elementary  Greek  ^ 2 

Intermediate  French 1 

Intermediate  German 1 

Intermediate  Spanish 1 

Intermediate  Latin 1 

Intermediate  Greek  ^           1 

Advanced  French 1 

Advanced  German 1 

Advanced  Spanish 1 

Advanced  Latin 1 

No  applicant  deficient  in  both  algebra  and  plane  geometry  will  be  admitted. 

D.    Statement  of  Preparation  Required  for  Admission. 

Agriculture.  —  Entrance  credit  in  agriculture  is  granted  on  the  following 
basis :  — 

I,  The  Massachusetts  Agricultural  College  accepts  a  maximum  of  four  credits 
in  agriculture  from  any  secondary  or  county  agricultural  high  school  in  Massa- 
chusetts offering  work  in  that  subject,  provided  evidence  of  such  work  ha\ang  been, 
done  is  submitted  on  a  principal's  statement,  as  is  indicated  in  the  "free  margin" 
group. 

II.  In  high  schools  organizing  agricultural  club  work  under  the  supervision 
and  rules  of  the  junior  extension  service  of  the  college,  one  credit  is  granted  for 
each  full  year  of  work  performed  under  the  following  plan :  — 

Work  of  the  Winter  Term.  —  (a)  The  study  of  textbooks  such  as  are  suitable  for 
secondary  school  instruction  in  agriculture. 

(6)  Course  of  Study:  A  general  outline  of  suggested  topics  for  study. 

(c)  Visits  by  a  representative  of  the  Massachusetts  Agricultural  College  for 
observation,  counsel  and  advice  in  regard  to  kind  and  amount  of  work  being  done 
in  agriculture. 

{d)  Formation  of  an  agricultural  club  with  officers  from  among  its  own  mem-{ 
bers,  meeting  once  a  month  under  local  supervision  of  some  one  authorized  to  actlj 
for  the  school  authorities.  •  i} 

Work  of  the  Spring  Term.  —  Same  in  general  form  as  winter  term.  !| 

Work  of  the  Summer  Term.  —  An  approved  project  conforming  to  the  rules  of| 
some  one  or  more  of  the  agricultural  clubs  of  the  junior  extension  service  of  theji 
Massachusetts  Agricultural  College. 

Work  of  the  Fall  Term.  —  (a)  An  exhibit  of  work. 

(6)  Reports  and  story  of  achievement  submitted  to  the  junior  extension  service 
of  the  college. 

Botany.  —  For  one  unit  of  credit  in  botany,  the  work  outlined  in  the  staternent 
of  requirements  issued  by  the  College  Entrance  Examination  Board,  or  its  equiva- 

>  Eicamination  in  September  only. 
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lent,  will  be  accepted.  This  work  should  occupy  one  school  year  and  include 
laboratory  and  supplementary  textbook  study.  For  one-half  unit  of  credit,  work 
that  covers  the  same  ground  but  occupies  half  the  time  required  for  a  full  unit  of 
credit  will  be  accepted.  These  requirements  are  met  by  such  texts  as  Stevens' 
"Introduction  to  Botany"  and  Bergen  &  Davis'  "Principles  of  Botany."  A  note- 
book, containing  neat,  accurate  drawings  and  descriptive  records  forms  part  of  the 
requirement  for  either  the  half-unit  or  the  one-unit  credit,  and  this  note-book 
must  be  presented  by  all  applicants  for  admission  upon  examination  in  this  sub- 
ject. The  careful  preparation  of  an  herbarium  is  recommended  to  all  prospective 
students  of  this  college,  although  the  herbarium  is  not  required. 

Chemistry.  —  The  entrance  examination  in  chemistry  will  cover  the  work  out- 
lined by  the  College  Entrance  Examination  Board  as  preparatory  for  college 
entrance.  In  general,  this  consists  of  a  year  of  high  school  chemistry  from  any 
standard  textbook,  with  laboratory  work  on  the  properties  of  the  common  ele- 
ments and  their  simpler  compounds.  No  particular  work  is  prescribed.  The 
keeping  of  a  note-book  is  required. 

Students  who  do  not  take  chemistry  in  the  preparatory  school  begin  the  subject 
in  college,  and  are  required  to  do  extra  work  during  the  first  two  terms,  as  outlined 
under  chemistry,  courses  1  and  2,  pages  61  and  62. 

Mathematics.  —  (a)  Required.  —  Algebra :  The  four  fundamental  operations 
for  rational  algebraic  expressions;  factoring,  determination  of  highest  common 
factor  and  lowest  common  multiple  by  factoring;  fractions,  including  complex 
fractions;  ratio  and  proportion;  Hnear  equations,  both  numerical  and  literal, 
containing  one  or  more  unknown  quantities;  problems  depending  on  linear  equa- 
tions; radicals,  including  the  extraction  of  the  square  root  of  polynomials  and 
numbers;  exponents,  including  the  fractional  and  negative;  quadratic  equations, 
both  numerical  and  literal;  simple  cases  of  equations  with  one  or  more  unknown 
quantities  that  can  be  solved  by  the  methods  of  linear  or  quadratic  equations; 
problems  depending  upon  quadratic  equations;  the  binomial  theorem  for  positive 
integral  exponents,  the  formulas  for  the  nth  term  and  the  sum  of  the  terms  of  arith- 
metic and  geometric  progressions,  with  applications. 

Plane  Geometry:  The  usual  theorems  and  constructions  of  good  textbooks, 
including  the  general  properties  of  plane  rectilinear  figures;  the  circle  and  the 
measurement  of  angles;  similar  polygons;  areas;  regular  polygons  and  the  meas- 
urement of  the  circle;  the  solution  of  numerous  original  exercises,  including  loci 
problems;  apphcations  to  the  mensuration  of  lines  and  plane  surfaces. 

(6)  Elective.  —  Solid  Geometry :  The  usual  theorems  and  constructions  of  good 
textbooks,  including  the  relations  of  planes  and  lines  in  space;  the  properties  and 
measurement  of  prisms,  pyramids,  cjdinders  and  cones;  the  sphere  and  spherical 
triangle;  the  solution  of  numerous  original  exercises,  including  loci  problems; 
applications  to  the  mensuration  of  surfaces  and  solids. 

Plane  Trigonometry:  A  knowledge  of  the  definitions  and  relations  of  trigo- 
nometric functions  and  of  circular  measurements  and  angles;  proofs  of  the  prin- 
cipal formulas  and  the  application  of  these  formulas  to  the  transformation  of  the 
trigonometric  functions;  solution  of  trigonometric  equations,  the  theory  and  use 
of  logarithms,  and  the  solution  of  right  and  oblique  triangles. 

Physics.  —  To  satisfy  the  entrance  requirement  in  physics,  the  equivalent  of  at 
least  one  unit  of  work  is  required.  This  work  must  consist  of  both  classroom  work 
and  laboratory  practice.  The  work  covered  in  the  class-room  should  be  equal  to 
that  outhned  in  Hall  &  Bergen's  "Textbook  of  Physics"  or  Millikan  &  Gale;  the 
laboratory  work  should  represent  at  least  thirty-five  experiments  involving  careful 
measurements,  with  accurate  recording  of  each  in  laboratory  note-book.  This 
note-book,  certified  by  the  instructor  in  the  subject,  must  be  submitted  by  each 
candidate  presenting  himself  for  examination  in  physics;  credit  for  passing  the 
subject  will  be  given  on  laboratory  notes  and  on  the  examination  submitted. 
Candidates  entering  on  certificate  will  not  be  required  to  present  note-books,  but 
the  principal's  certification  must  cover  laboratory  as  well  as  class-room  work. 

Physiology.  —  Hough  &  Sedgwick's  "The  Human  Mechanism;"  Martin's 
"The  Human  Body;  Briefer  Course." 

Zoology,  Physical  Geography,  Geology.  —  The  following  suggestions  are 
made  concerning  preparation  for  admission  in  the  subjects  named  above:  — 
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For  phj'siographj^,  Da^is'  "Elementarj-  Physical  Geograph}^;"  Gilbert  &  Brig- 
ham's  "Introduction  to  Physical  Geography."  For  zoology,  textbooks  entitled 
"Animals"  or  "Animal  Studies,"  by  Jordan,  Kellogg  and  Heath;  Lin\alle  & 
Kelley's  "A  Textbook  in  General  Zoology."  For  geologj^,  A.  P.  Brigham's  "A. 
Textbook  of  Geology"  or  Tarr's  "Elementary  Geology."  ; 

Applicants  for  examination  in  zoology  are  required  to  present  certified  laboratory^' 
note-books;  applicants  for  examination  in  the  other  subjects  are  advised  to  present 
note-books,  if  laboratory  work  has  been  done.  Good  note-books  may  be  given 
credit  for  entrance.  Examination  in  these  subjects  will  be  general,  in  recognition 
of  the  different  methods  of  conducting  courses;  but  students  will  be  examined  on 
the  basis  of  the  most  thorough  secondary  school  courses. 

History.  —  The  required  unit  must  be  offered  in  either  ancient  history,  medievalj 
and  modern  history,  English  history,  general  history,  or  United  States  history  and 
civics.  Either  one,  two  or  three  elective  units  in  any  of  the  historical  subjects  here 
named  may  be  offered,  pro\dded  that  no  unit  be  offered  in  the  same  subject  in< 
which  the  required  unit  has  been  offered.  I 

Preparation  in  history  will  be  satisfactory  if  made  in  accordance  with  the  recom- 
mendations of  the  committee  of  seven  of  the  American  Historical  Association,  as 
outlined  by  the  College  Entrance  Examination  Board.  The  examination  will 
require  comparisons  and  the  use  of  judgment  by  the  candidate  rather  than  the 
mere  use  of  memory,  and  it  will  presuppose  the  use  of  good  textbooks,  collateral 
reading  and  practice  in  WTitten  work.  Geographical  knowledge  may  be  tested  by 
requiring  the  location  of  places  and  movements  on  outline  maps. 

To  indicate  in  a  general  way  the  character  of  the  textbook  work  expected,  the; 
texts  of  the  following  authors  are  suggested:  Botsford,  Alorey  or  Myers,  in  ancient 
history  (to  814  A.D.);  Adams,  West  or  Myers,  in  medieval  history;  Montgomery, 
Larned  or  Cheyney,  in  English  history;  Myers  or  Fisher,  in  general  history;  Fiske,; 
together  with  MacLaughhn  or  Montgomery,  in  United  States  history  and  ci^dcs. 

English.  — •  The  study  of  English  in  school  has  two  objectives  of  equal  impor- 
tance: first,  the  ability  to  use  the  English  language,  in  both  speech  and  writing, 
clearly,  correctly  and  effectively;  and,  second,  the  ability  to  read  English  liter- 
ature with,  understanding  and  appreciation. 

(1)  Grammar  and  Composition  (Two  Units).  —  The  first  objective  makes  neces- 
sary a  rigorous  and  reiterated  instruction  in  grammar  and  composition,  with  special 
emphasis  upon:  spelling,  sentence  structure,  punctuation  and  paragraph  develop- 
ment. College  freshmen  are  found  deficient  particularlj^  in  these  fundamental 
phases  of  rhetoric. 

(2)  Literature  (One  Unit).  —  The  second  objective  is  sought  by  means  of  two- 
lists  of  books,  designated  as  Books  for  Reading  and  Books  for  Study,  from  which 
may  be  selected  material  for  a  progressive,  four-year  course  in  literature.  The 
student  should  be  trained  to  read  aloud,  to  memorize  significant  passages,  to  asso- 
ciate the  books  with  their  historic  background  and  to  have  well  in  hand  both 
content  and  structure.  He  should  be  prepared  for  general  examination  on  the 
former  list  and  detailed  examination  on  the  latter.  However  accurate  in  subject 
matter,  no  paper  will  be  considered  satisfactory  if  seriously  defective  in  punctu- 
ation, spelling  or  other  essentials  of  good  usage. 

Lists  of  Books  for  1926-1928. 

1.    Books  for  Reading. 

From  each  group  two  selections  are  to  be  made,  except  that  for  any  book  in 
Group  V  a  book  from  any  other  may  be  substituted. 

Group  I. 

Cooper:     "The  Last  of  the  Mohicans." 

Dickens:     "A  Tale  of  Two  Cities." 

George  Eliot:     "Silas  Marner." 

Scott:     "Ivanhoe"  or  "Quentin  Durward."  j 

Stevenson:     "Treasure  Island"  or  "Kidnapped." 

Hawthorne:     "The  House  of  the  Seven  Gables."  i 
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Group  II. 

5hakespeare:     "The  Merchant  of  Venice,"  "Julius  Caesar,"  "King  Henry  V," 
"As  You  Like  It,"  "The  Tempest." 

Group  III. 
5C0tt:   "The  Lady  of  the  Lake." 

]!oleridge:     "The  Ancient  Mariner;"   and  Arnold:     "Sohrab  and  Rustum." 
^  collection  of  representative  verse,  narrative  and  lyric. 
Tennyson:     "Idylls  of  the  King"  (any  four). 
'The  iEneid"  or  "The  Odyssey"  in  a  translation  of  recognized  excellence,  with 

the  omission,  if  desired,  of  Books  I-V,  XV,  and  XVI  of  "The  Odyssey." 
jongfellow:     "Tales  of  a  Wayside  Inn." 

Group  IV. 

?he  "Old  Testament"  (the  chief  narrative  episodes  in  Genesis,  Exodus,  Joshua, 
Judges,  Samuel,  Kings  and  Daniel,  together  with  the  books  of  Ruth  and  Esther) . 
rving:     "The  Sketch  Book"  (about  175  pages), 
iddison  and  Steele:     "The  Sir  Roger  de  Coverley  Papers." 
>Iacaulay:     "Lord  CHve"  or  "History  of  England,"  Chapter  III. 
''ranklin:     "Autobiography." 
Cmerson:    "  Self-Rehance  and  Manners." 

Group  V. 
L  modern  novel. 

L  collection  of  short  stories  (about  150  pages). 
L  collection  of  contemporary  verse  (about  150  pages). 
L  collection  of  scientific  writings  (about  150  pages). 

L  collection  of  prose  -writings  on  matters  of  current  interest  (about  150  pages; . 
L  selection  of  modern  plays  (about  150  pages). 

All  selections  from  this  group  should  be  works  of  recognized  excellence. 

S.     Books  for  Study. 
One  selection  is  to  be  made  from  each  of  Groups  I  and  II,  and  two  from  Group  III. 

Group  I. 
Ihakespeare:     "Macbeth,"  "Hamlet." 

Group  II. 

lilton:  "L'AUegro, "  "II  Penseroso,"  and  either  "Comus"  or  "Lycidas." 
Srowning:  "Cavalier  Tunes,"  "The  Lost  Leader,"  "How  They  Brought  the  Good 
News  from  Ghent  to  Aix,"  "Home  Thoughts  from  Abroad,"  "Home  Thoughts 
from  the  Sea,"  "Incident  of  the  French  Camp,"  "Herve  Riel,"  "Pheidip- 
pides,"  "My  Last  Duchess,"  "Up  at  a  Villa  —  Down  in  the  City,"  "The 
Italian  in  England,"  "The  Patriot,"  "The  Pied  Piper,"  "De  Gustibus," 
"Instans  Tyrannus,"  "One  Word  More." 

Group  III. 

Surke:     "Speech  on  Conciliation  with  America." 
lacaulay :     ' '  Life  of  Johnson." 

.mold:     "Wordsworth,"  with  a  brief  selection  from  Wordsworth's  Poems. 
iOwell:    "On  a  Certain  Condescension  in  Foreigners,"  and  "Shakespeare  Once 
More." 

French.  —  Elementary:  The  necessary  preparation  for  this  examination  is 
tated  in  the  description  of  the  two-year  course  in  elementary  French  recom- 
lended  by  the  Modern  Language  Association,  contained  in  the  definition  of  require- 
..lents  of  the  College  Entrance  Examination  Board. 
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Third  and  fourth  year  French  (elective  subjects  for  admission).  —  For  a  third 
credit  unit  in  French  as  an  elective  subject  for  entrance,  the  work  heretofore 
described  by  the  College  Entrance  Examination  Board  as  "intermediate"  is 
expected.     For  a  fourth  credit  unit,  the  work  described  as  "advanced"  is  expected. 

No  examination  for  a  third  unit  in  French  will  be  given  unless  the  candidate 
has  presented  elementary  French  on  certificate,  or  has  ^VTitten  the  examination 
in  elementary  French. 

No  examination  for  a  fourth  credit  in  French  will  be  given  unless  the  candidate 
has  presented  both  elementary  and  intermediate  French  upon  certificate,  or  has 
written  the  examination  in  both  elementary  and  intermediate  French. 

Germ.-u^.  —  Elementary:  The  entrance  requirements  in  German  conform  to 
those  of  the  College  Entrance  E.xamination  Board  for  elementary  German  (the 
standard  two-year  requirements). 

Third  and  fourth  j^ear  German  (elective  subjects  for  admission).  —  For  a  third* 
credit  unit  in  German  as  an  elective  subject  for  entrance,  when  required  units 
have  been  offered  in  German,  the  work  heretofore  described  by  the  College  En- 
trance Examination  Board  as  "intermediate"  is  expected.  For  a  fourth  credit 
unit,  the  work  described  as  "advanced"  is  expected.  : 

No  examination  for  a  third  unit  in  German  will  be  given  unless  the  candidate' 
has  presented  elementary  German  upon  certificate,  or  has  written  the  examina- 
tion in  elementary  German. 

No  examination  for  a  fourth  credit  in  German  will  be  given  unless  the  candidat( 
has  presented  both  elementary  and  intermediate  German  upon  certificate,  or  has 
written  the  examination  for  both  elementary  and  intermediate  German. 

Spanish.  —  Elementary:  The  necessary  preparation  for  this  examination  L 
stated  in  the  description  of  the  two-year  course  in  elementary  Spanish  recom: 
mended  by  the  Modern  Language  Association,  contained  in  the  definition  o 
requirements  of  the  College  Entrance  Examination  Board. 

Third  and  fourth  year  Spanish  (elective  subjects  for  admission).  —  For  a  thirc 
credit  unit  in  Spanish  as  an  elective  subject  for  entrance,  the  work  heretofon 
described  by  the  College  Entrance  Examination  Board  as  "intermediate"  is  ex 
pected.     For  a  fourth  credit  unit,  the  work  described  as  "advanced"  is  expected 

No  examination  for  a  third  unit  in  Spanish  will  be  given  unless  the  candidati 
has  presented  elementary  Spanish  on  certificate,  or  has  WTitten  the  examinatioi 
in  elementary  Spanish. 

No  examination  for  a  fourth  credit  in  Spanish  will  be  given  unless  the  candidate 
has  presented  both  elementary  and  intermediate  Spanish  upon  certificate,  or  hai' 
written  the  examination  in  both  elementary  and  intermediate  Spanish. 

Greek.  —  Elementanj.  —  Greek  grammar  and  composition :  Translation  int( 
Greek  of  short  sentences  illustrating  common  principles  of  S3'ntax. 

The  examination  in  grammar  and  prose  composition  will  be  based  on  the  firs 
four  books  of  Xenophon's  "Anabasis." 

Intermediate.  —  Homer's  "Iliad,"  Books  I  and  II  (omitting  Book  II,  494  t( 
end),  and  the  Homeric  forms,  constructions,  idioms  and  prosody. 

Prose  composition,  consisting  of  continuous  prose  based  on  Xenophon,  and  othe: 
Attic  prose  of  similar  difficulty. 

Translation  of  passages  of  Homer  at  sight. 

The  examinations  in  Greek,  elementary  and  intermediate,  will  b( 
given  in  September  only. 

Latin.  —  Elementary.  —  Two  credit  units  will  be  allowed  if  satisfactory  pro: 
ficiency  is  shown  (including  grammar)  in  (a)  the  translation  of  a  passage  or  pas 
sages  taken  from  Caesar's  "Gallic  War,"  covering  at  least  four  books,  and  (6)  th( 
translation  of  passages  of  Latin  prose  at  sight. 

Intermediate.  —  Cicero  (third  oration  "Against  Catiline"  and  the  orations  "Foil 
Archias"  and  "For  Marcellus")  and  sight  translation  of  prose. 

Advanced.  —  Vergil  (iEneid,  II,  III  and  VI)  and  sight  translation  of  poetry. 

E.    Admission  to  Advanced  Standing. 

Candidates  for  admission  to  advanced  standing,  in  addition  to  meeting  the  regulai 
entrance  requirements,  must  also  pass  examinations  in  those  subjects  already  pur 
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ued  by  the  class  they  desire  to  enter.  To  meet  this  requirement,  a  student  trans- 
erring  to  this  college  from  another  college  or  university  of  recognized  standing 
i  oust  present  the  following  credentials :  — 

I  1.  A  letter  of  honorable  dismissal  from  the  institution  with  which  he  has  been 
'iounected. 

2.  A  statement  or  certificate  of  his  entrance  record. 
!    3.  A  statement  from  the  proper  officer  showing  a  complete  record  of  his  work 
Ivhile  in  attendance. 

1    4.  A  marked  catalogue  showing  the  courses  pursued. 

i  5.  A  statement  from  the  proper  officer,  giving  the  total  number  of  credits  required 
or  graduation  by  the  institution  from  which  the  applicant  is  transferring,  and,  of 
,  his  total,  the  number  that  the  applicant  has  satisfactorily  completed  at  the  time 
]if  transfer. 

;  These  credentials  should  be  presented  to  the  Dean.  Applications  will  be 
udged  wholl}^  on  their  merits  and  the  college  may  prescribe  additional  tests  before 
iccepting  applicants  or  determining  the  standing  to  be  granted  them. 

F.     Other  Information  about  Entrance. 

1.  The  privileges  of  the  college  may  be  withdrawn  from  any  student  at  any  time 
I  f  such  action  is  deemed  advisable.     (It  is  immaterial  whether  the  pupil  has  entered 

)y  certificate  or  by  examination.) 

2.  The  examination  in  each  subject  may  be  either  oral  or  wTitten,  or  both.  The 
.tandard  required  for  passing  an  entrance  examination  is  60  per  cent. 

3.  To  matriculate,  candidates  must  offer  twelve  and  one-half  of  the  fourteen 
ind  one-half  units  required  for  admission,  and  will  be  conditioned  in  those  sub- 
ects  not  passed.  At  least  five  and  one-half  credits  must  be  in  the  prescribed  group. 
^0  candidate  deficient  in  both  algebra  and  plane  geometry  will  be  admitted. 

4.  Examinations  for  the  removal  of  entrance  conditions  will  be  held  during 
,he  first  week  of  the  second  term. 

5.  Credits  for  entrance  requirements,  whether  gained  by  certificate  or  bj^  exam- 
nation,  will  hold  good  for  one  year. 

6.  Examinations  in  part  of  the  subjects  required  for  entrance  may  be  taken  one 
/ear  before  entering  college. 

7.  For  information  concerning  expenses,  scholarships,  etc.,  see  "General  Infor- 
nation." 

8.  For  information  concerning  admission  to  non-collegiate  courses,  see  page  122. 

9.  Apphcation  for  admission  as  a  "Special  Student"  should  be  made  to  the 
Dean. 

10.  All  entrance  conditions  must  be  removed  before  a  student  is  permitted  to 
inter  upon  the  work  of  the  sophomore  year. 
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Courses  of  Instruction. 


FRESHMAN  YEAR. 

Table  of  Freshman  Subjects. 

[Groups  A  and  B  of  each  term  are  required  of  all  Freshman  men:  groups  A  and  C  of  all  Freshman 
For  details,  see  the  following  tables  of  the  first,  second,  and  third  terms,  and  the  description  of  the 


womei  i 
couiseS 


First  Term. 


Course  and  Number. 


Class  Hours. 


Laboratory 
Hours. 


Credit  Hon 
per  Week. 


Required  Groups. 
Group  A;  for  men  and  women: 

Agriculture  1  .... 

Chemistry  1  .... 

or 

Chemistry  4  .... 

English  1 

Language  1  or  4  (French  or  German) 

Mathematics  1  (Algebra) 
Group  B;  for  men: 

Military  1  (or  Physical  Education  7) 

Physical  Education  1     . 

Physical  Education  2     . 
Group  C;  for  women: 

Rural  Home  Life  1         .         .         . 

Physical  Education  4     .         ... 


Second  Term. 


Course  and  Number. 


r<i„„„  TT„,,^„      Laboratory 
Class  Hours.         jj^^^^ 


Credit  Hou 
per  Week. 


Required  Groups. 
Group  A;  for  men  and  women: 

Agriculture  2  .... 

Chemistry  2 

or 

Chemistry  5   . 

English  2 

Language  2  or  5  (French  or  German) 

Mathematics  2  (Higher  Algebra)  . 
or 

Mathematics  3  (Solid  Geometry) 

Mathematics  4  CMensuration) 
Group  B;  for  men: 

Military  2  (or  Physical  Education  8) 
Group  C;  for  women: 

Physical  Education  5     . 
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Third  Term. 


Course  and  Number. 


Class  Hours. 


Laboratory 
Hours. 


Credit  Hours 
per  Week. 


[                                        Required  Groups. 
ilroup  A;  for  men  and  women: 
[     Agriculture  3           .... 
\    Botany  3        ....        . 
I     English  3 

Language  3  or  6  (French  or  German) 

Mathematics  5  (Trig.)    . 
'I roup  B;  for  men: 

Mihtary  3  (or  Physical  Education  9) 

Physical  Education  3     . 
Iroup  C;  for  women: 

Physical  Education  0     . 

Agriculture  6  .... 


SOPHOMORE  YEAR. 
Table  of  Sophomore  Subjects. 

[Groups  A  and  B  of  each  term  are  required  of  all  Sophomore  men;  groups  A  and  C,  of  all  Sophomore 
omen.  In  addition  one  of  the  "Divisional  Elective  Groups"  is  to  be  elected  as  a  unit  by  each  Sophomore, 
or  details,  see  the  following  tables  of  the  first,  second,  and  third  terms,  and  the  description  of  the  courses.] 

First  Term. 


Course  and  Number. 


Class  Hours. 


Laboratory 
Hours. 


Credit  Hours 
per  Week. 


Required  Groups. 
iroup  A;   for  men  and  women: 

English  25       .         .         .         . 

English  28 

Physics  25       .....         . 

Zoology  26 

iroup  B;   for  men: 

Military  25  for  Physical  Education  30) 

Physical  Education  25  . 
iroup  C;   for  women: 

Physical  Education  27  ... 

Divisional  Elective  Groups. 
.griculture: 

Agronomy  25  ..... 

Animal  Husbandry  25  ... 

lorticulture: 

Entomology  26 

Horticulture  25 

landscape  Gardening: 

Drawing  25 

Horticulture  25 

'Cienoe: 

Entomology  26 

Modern  Language  (French  or  German) 
lural  Social  Science: 

Economics  25  ..... 

Elective  (optional)         .... 
lural  Home  Life: 

Microbiology  30 

Rural  Home  Life  28      ...        . 
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Second  Term. 


Course  and  Number. 


Class  Hours. 


Laboratory    Credit  Ho  a 
Hoxirs.  per  Weelj 


Required  Groups. 
Group  A;  for  men  and  women: 

Botany  25       .....         . 

English  26 

English  29 

Group  B;   for  men: 

Military  26  (or  Physical  Education  31) 
Group  C;   for  women: 

Physical  Education  28  . 

Divisional  Elective  Groups. 
Agriculture: 

Animal  Husbandry  26  . 

Chemistry  30  ..... 

Physics  26 

Horticulture: 

Agricultural  Economics  26    . 

Horticulture  26 

Chemistry  25  ..... 

or 

Physics  26       .  _ 

Landscape  Gardening: 

Drawing  26     .....         . 

Horticulture  26 

Mathematics  26 

Physics  26 

Science: 

Chemistry  25  ..... 

Modern  Language  (French  or  German) 

Physics  26  _ 

Rural  Social  Science: 

Agricultural  Economics  26     . 

Agricultural  Education  29     . 

History  and  Government  25 

Elective  (optional)         .... 
Rural  Home  Life: 

Chemistry  30  ..... 

Drawing  30 

Rural  Home  Life  29       ...         . 


'art  II. 


31 


Third  Term. 


CODRSE    AND    NuMBER. 


Class  Hours. 


Laboratory 
Hours. 


Credit  Hours 
per  Week. 


Required  Groups. 
Iroup  A;   for  men  and  women : 

English  27 

iroup  B;   for  men; 

Military  27  (or  Physical  Education  32) 

Physical  Education  26  ... 

}roupC;   for  women: 

Pnysical  Education  29  . 

Divisional  Elective  Groups. 
Agriculture: 

Agricultural  Engineering  27  . 

Agricultural  Engineering  30  . 
or 

Physics  27 

Agronomy  27  ..... 

English  30 

History  and  Government  27 

Microbiology  30 

lorticulture: 

Agricultural  Engineering  30  . 

Agronomy  27 

English  30 

History  and  Government  27 

Horticulture  27 

;andscape  Gardening: 

Drawing  27     .....         . 

English  30 

History  and  Government  27 

Horticulture  27 

Mathematics  27      ....         . 
cience:! 

Botany  26 

Chemistry  26  ..... 

Entomology  28 

Modern  Language  (French  or  German) 

Physics  27       .....         . 

lural  Social  Science: 

English  30       .         .         .         . 

History  and  Government  27 

Rural  Sociology  27  .... 

Elective  ...... 

lural  Home  Life: 

Agricultural  Engineering  33  . 

English  30 

History  and  Government  27 

Microbiology  33 

Rural  Home  Life  32       ...         . 


2 
4 

4 
4 
1 
2 
3 

4 
4 
1 

2 
5 

4 
1 
2 
5 
3 

4 
3 
3 
3 
4 

"1 

'2 

3 

8-11 

4 
1 

2 

4 
3 


'  Fourth  Science  optional. 
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MAJORS:  JUNIOR  AND  SENIOR  YEARS. 

General  Statement. 

A  major  consists  of  60  credit  hours  of  correlated  work,  which  is  arranged  1 
the  student  and  his  adviser. 

The  hst  of  courses  found  under  each  major  on  subsequent  pages  should  not 
considered  as  necessarily  a  rigid  program  to  be  followed.     The  heads  of  depai 
ments  have  suggested  this  series  of  courses  as  the  best  for  the  average  stude: 
majoring  in  their  departments.    Advisers  may,  however,  make  modifications 
suit  the  particular  needs  of  the  student,  provided  these  modifications  confer 
precisely  to  the  class  schedule  as  published  for  the  year. 

Rules  governing  Majors. 

Rule  1.  Election.  —  Each  student,  before  the  first  term  of  his  junior  yej 
shall  elect  a  major  subject  from  the  list  of  majors  given  below;  and  this  maj 
shall  consist  of  60  credit  hours  of  correlated  work. 

Rule  2.  Minimum  Credits.  —  The  minimum  number  of  credits  for  graduatii 
shall  be  120  junior-senior  credit-hours  in  addition  to  the  satisfactory  completion; 
the  required  courses  of  the  freshman  year  and  of  the  required  and  elective  grou 
of  the  sophomore  year. 

Rule  3.  Maximum  Credits.  —  The  maximum  number  of  credits  for  any  tei; 
of  the  junior  or  senior  year  shall  be  22;   the  minimum  shall  be  18. 

Rule  4.  Humanities  and  Rural  Social  Science.  —  A  minimum  of  18  era- 
hours  in  the  Divisions  of  the  Humanities  and  Rural  Social  Science  will  be  requir' 
of  all  students  during  their  junior  and  senior  years,  with  the  following  restrictic 
that  a  minimum  of  5  credit  hours  will  be  required  in  each  of  the  divisions. 

Rule  5.  Advisers.  —  The  work  of  each  junior  and  senior  will  be  under  tl 
immediate  supervision  of  an  instructor  designated  as  major  adviser.  Ordinari 
the  major  adviser  will  be  the  head  of  the  department  in  which  the  student  eleci 
his  major.  The  adviser  has  full  authority  to  prescribe  the  student's  work  up 
60  hours.  He  will,  however,  so  far  as  practicable,  recognize  the  individual  nee 
of  the  student.  It  is  also  expected  that  students  will  seek  the  counsel  of  the  advis, 
with  respect  to  the  remaining  courses  required  for  graduation. 

Rule  6.     Free  Electives.  —  Each  student  during  his  junior  and  senior  years 
required  to  take  60  hours  in  his  major  and  also  18  hours  in  the  Divisions  of  t: 
Humanities  and  Rural  Social  Science,  making  a  total  of  78  hours  (but  see  Rule  f 
He  is  allowed  free  choice  of  courses  to  complete  his  required  hours. 

Rule  7.  Registration.  —  No  junior  or  senior  shall  register  until  his  maj' 
course  of  study  is  approved  by  his  adviser. 

(1)  Course  cards  for  recording  the  election  of  majors  will  be  issued  from  t 
Schedule  Room  five  weeks  before  the  close  of  each  term. 

(2)  This  card  must  be  submitted  by  each  student  to  his  major  adviser,  who  w 
lay  out  the  course  for  the  succeeding  term  and  countersign  the  card. 

(3)  Each  course  card  must  be  filled  out,  giving  the  name  of  student,  his  majc 
his  class  and  the  name  and  address  of  parent  or  guardian.  When  the  major  cours 
have  been  entered  on  this  card,  and  the  hours  of  free  elections  added  by  the  studen, 
the  card,  accompanied  by  one  hour  plan,  must  be  returned  to  the  Schedule  Roo 
two  weeks  before  the  beginning  of  the  final  examination  period. 

Rule  8.  Change  of  Major.  —  Applications  for  change  of  major  may  be  ma( 
to  the  dean  in  writing  at  Siny  time;  when  approved  by  both  major  advisers  co 
cerned  and  by  the  dean  and  the  committee  on  scholarship,  they  become  operati'\ 
at  the  beginning  of  the  term  following,  provided  that  no  change  in  the  selectic 
of  a  major  may  be  made  by  any  student  after  registration  day  of  his  senior  yea 
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MAJOR  REQUIREMENTS. 

'he  following  groups  of  courses  represent  the  requirements  of  the  several  majors 
)  ;he  junior  and  senior  years,  subject  to  the  regulations  stated  on  page  32.     The 
I  bic  figure  following  the  name  and  catalog  number  of  each  course  represents  the 
1  iit-hours. 

Agronomy.     Professor  Arthur  B.  Beaumont,  Adviser. 

AK. 

Term  I. 

Term  II. 

Term  III. 

,;  or  . 

Agronomy  75        .         .         .5     Agronomy  50        .         .         .3 
Animal  Husbandry  50         .     3     Chemistry  25        .         .         .4 
Botany  58    .         .         .         .3 

i 

Agronomy  51    .         .         .3 
Botany  26          ...       4 
Chemistry  26    .         .         .3 
Geology  52         .         .         .5 
Physics  27         ...       4 

(  or  . 

Agronomy  75        .         .         .5 
Botany  78    .         .         .         .5 
Chemistry  51        .         .         .6 
Chemistry  61        .         .         .5 
Farm  Management  76          .     3 

Agricultural  Engineering  78    5 
Agronomy  77        .         .         .5 
Botany  79     .        \         ;         .3 
Chemistry  52        .         .         .6 

Agricultural  Engineering  79  5 
Agronomy  51     .         .         .3 
Botany  80          ...       3 
Farm  Management  77       .       3 

Animal  Husbandry.     Professor  Julius  H.  Frandsen,  Adviser. 

!AR. 

Term  I. 

Term  II. 

Term  III. 

lor  . 

Animal  Husbandry  50         .     3 
Dairy  50       .         .         .         .5 

Agronomy  50        .         .         .3 
Animal  Husbandry  54         .     3 
Farm  Management  51          .3 
Veterinary  Science  50           .     5 

Agronomy  51 1  .                  .       3 
Animal  Husbandry  52      .       3 
Animal  Husbandry  53      .       3 
Dairying  52 1     .         .         .5 

J  or  . 

Agricultural  Engineering  75 '  5 
Anim.al  Husbandry  75         .     3 
Farm  Management  76          .     3 
Veterinary    Science    75    or 
78      .         .         .          .     5  or  3 

Agricultural  Engineering  781   5 
Agronomy  77 '      .                  .5 
Animal  Husbandry  76         .     3 
Animal  Husbandry  81              1 
Veterinary    Science    76    or 
79       .         .         .          .      5  or  3 

Agronomy  51 '  .         .         .       3 
Animal  Husbandry  77      .       3 
Animal  Husbandry  80      .       3 
Animal  Husbandry  82      .       1 
Farm  Management  81 '     .       2- 
Poultry  78 1        .         .         .5 
Veterinary  Science  77  or 
80  .         .         .         .        5  or  3 

'  Suggested  but  not  required. 

Dairy  Manufactures.    Professor  Julius  H.  Frandsen,  Adviser. 

:ar. 

Term  I. 

Term  II. 

Term  III. 

Fior  . 

Agricultural  Education  51  ■     5 
Animal  Husbandry  50         .     3 
Dairying  50          ...     5 
Dairying  75          ...     3 
Dairying  76          ...     4 
Dairying  79          ...     1 

Chemistry  25        .         .         .4 
Dairying  51           ...     1 
Dairying  77          ...     5 
Economics  51 '      .         .         .5 
Microbiology  51             .         .     5 
Rural  Sociology  51 '     .         .3 
Veterinary  Science  50 '         .5 

Agricultural        Engineer- 
ing 8H  .         .         .         .4 
Dairying  52       .         .         .5 
Dairying  53       .         .         .2 
Dairying  78       .         .         .5 
Dairying  80       .         .         .1 
Economics  52'           .         .5 

5, or  . 

Agricultural  Economics  83  ^    2 
Chemistry  61        .                  .5 
Dairying  75          ...     3 
Dairying  76          ...     4 
Dairying  79          ...     1 
Microbiology  82             .         .     5 

Agricultural  Economics  75 1    5 
Agricultural  Economics  76  .     5 
Animal  Husbandry  81         .     1 
Chemistry  81        .         .         .5 
Dairying  77          ...     5 
Farm  Management  51 '         .3 

Agricultural  Economics  53      5 
Agricultural  Economics  84 1    2 
Dairying  78       .         .         .5 
Dairying  80       .         .         .1 

1  & 

uggested  but  not  required. 
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Faem  Management.     Professor  James  A.  Foord,  Adviser. 


Term  I. 


Term  II. 


Term  III. 


Animal  Husbandry  .50 
Dairying  50 
Pomology  50 


Agronomy  50 

Farm  Management  51 

Pomology  51 


Agronomy  51 '  . 
Animal  Husbandry  52 1 
Animal  Husbandry  53 
Dairying  52 '     . 
Forestry  58 


Agricultural  Engineering  75  5 
Animal  Husbandry  75  ^  .3 
Farm  Management  76  .     3 

Veterinary  Science  75  .     5 


Agricultural  Engineering  78  5 
Agronomy  77  .  .  .5 
Animal  Husbandry  76 '  .3 
Farm  Management  78  .     1 


Agricultural  Engineering  7i 
Agronomy  51 '  . 
Animal  Husbandry  77 
Farm  Management  77 
Farm  Management  79 
Farm  Management  81' 
Pomology  781 
Poultry  78 ' 


I  Suggested  but  not  required. 

Poultry  Husbandry.     Professor  John  C.  Graham,  Adviser. 


Term  I. 


Term  II. 


Term  III. 


Agricultural  Education  52 1  5 
Agricultural  Engineering  75  5 
Poultry  50    .  .  .  .5 


Agricultural  Education  55'  5 
Farm  Management  51'  .3 
Poultry  51  .  .  .  .5 
Zoology  76    .         .         .         .3 


Agricultural  Economics  53 1 
Agricultural        Engineer- 
ing 30'   . 
Poultry  52         .         .         . 
Vegetable   Gardening  50 'i 


Farm  Management  76  .     3 

Poultry  75    .         .         .         .3 
Poultry  76    .  .  .  .4 

Veterinary  Science  78  or  85  .     3 


Agricultural  Economics  52'  5 
Poultry  77  .  .  .  .5 
Veterinary  Science  79  or  86   .     3 


Poultry  79 
Veterinary      Science 
or87       . 


'  Suggested  but  not  required. 

Floriculture.     Professor  Clark  L.  Thayer,  Adviser. 


YE.A.R. 

Term  I. 

Term  II. 

Term  III. 

Junior  . 

Botany  50    . 
Floriculture  50     . 
Floriculture  53     . 

2 
'.     4 
.     4 

Botany  51     . 
Floriculture  51     . 

.     2 

.     4 

Floriculture  52 
Floriculture  55 

Senior  . 

Floriculture  75     . 
Horticulture  50    . 

.     3 

.     5 

Floriculture  76     . 
Floriculture  79     . 

.     3 
.     3 

Floriculture  77 
Floriculture  SO 
Horticulture  51 
Horticulture  75 

Advised.  —  The  department  advises  all  students  who  major  in  this  subject  to  take  Entomology  50,  La'- 
scape  Gardening  75,  Botany  78,  79  and  80,  and  Agricultural  Economics  53,  83  and  SI. 


Landscape  Gardening.     Professor  Frank  A.  Waugh,  Adviser. 


Year. 

Term  I. 

Term  II. 

Term  III. 

Junior  . 

Horticulture  50    . 
Landscape  Gardening  50 
Landscape     Gardening 
or  79           ... 

.     5 
5 
78 
.     3 

Landscape  Gardening  51 

4 

Floriculture  55 
Horticulture  51 
Landscape   Gardenins: 

Senior  . 

Landscape  Garde'iing  75 

Landscape  Gardening  76 

Landscape     Gardening 

or  70           ... 

.     3 
.     4 

78 
.     3 

Landscape  Gardening  80 
Landscape  Gardening  81 

4 
4 

Landscape   Gardening   ■  • 
Landscape   Gardening   ^- 
Horticulture  75 

rt  II. 
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Pomology. 

Professor  Fred  C. 

Sears, 

Adviser. 

EAR. 

Term  I. 

Term  II. 

Term  III. 

ior  . 

Botany  50     . 
Entomology  50     . 
Pomology  50 

2-6 
3 
3 

Pomology  51 
Pomology  54 

.     3 

Agricultural  Economics  53 
Pomology  52     . 

5 
3 

ior  . 

Horticul  tural          Manuf  ac 

tures  75     . 
Pomology  75 
Pomologv  77 
Pomology  80 

5 
3 
3 
1 

Agrmomy  77        .         .         .5 
Horticultural          Manufac- 
tures 76     .         .         .         .3 
Pomology  76         .         .         .3 
Pomology  81         .         .         .1 

Agricultural  Engineer- 
ing 78     .... 

Horticultural  Manufac- 
tures 77           .         .         . 

Horticulture  75 

Pomology  78     .         . 

Pomology  82     . 

5 

2 
2 
3 
1 

Vegetable  Gardening.     Professor  Frank  A.  Waugh,  Adviser. 


Term  I. 


Term  II. 


Term  III. 


Agronomy  75 
Botany  50     . 


Botany  51     . 
Vegetable  Gardening  52 


Agricultural  Economics  53      5 
Vegetable  Gardening  53  .       5 


Agrononay  75        .         . 
Floriculture  53 
Horticultural  Manufac 

tures  75     . 
Vegetable  Gardening  75 


Manufac- 


Horticultural 
tures  76     . 
Vegetable  Gardening  76 


Horticulture  75 
Vegetable  Gardening  77 


Economic  Botany.    Professor  A.  Vincent  Osmun,  Adviser. 


3.VR. 

Term  I. 

Term  II. 

Term  III. 

lor  . 

Botany  52    . 
Botany  58  or  61 
Ciiemistry  51 
English  65 1 
French  or  German  60 

3 
3 
6 
3 
3 

Agronomy  50 '      . 
Botany  53     . 
Botany  59  or  62 
Chemistry  52 
Entomology  51 1  . 
French  or  German  51 

3 
3 
3 
6 
3 
3 

Agricultural  Education  5 

Botany  54  or     . 

Botany  60  or  63 

Botany  55 

English  52 1 

French  or  German  52 

Geology  52 1       , 

31    5 
3 
3 
5 
3 
3 
5 

ior  . 

Botany  58  or  61 
Botany  75  or 
Botany  78     . 
Chemistry  801      . 

3 
5 
5 
S 

Botany  59  or  62 
Botany  76  or 

Botany  79    .         .         .3 
Chemistry  86 '      . 
Entomology  90 1  . 

3 
5 
or  5 
8 
3 

Agricultural  Education  5 
Botany  60  or  63 
Botany  77  or     . 
Botany  80          .         .        3 

)      5 

5 
or  5 

Suggested  but  not  required. 


Agricultural  Chemistry.     Professor  Charles  A.  Peters,  Adviser. 


;ar. 

Term  I. 

Term  II. 

Term  III. 

ior  . 

Chemistry  51 
Chemistry  61 

.     6 
.     5 

Chemistry  52 
Chemistry  92        .         . 

.     6 
.     6 

Chemistry  53    . 
Chemistry  63    . 

6 
5 

or  . 

Chemistry  75 
Chemistry  80 

.     6 
.     5 

Chemistry  86 
Chemistry  90,  92,  94,  96 1 

.     3 

.     5 

Chemistry  87    . 
Chemistry91,93,  95,  971 

3 
5 

:t)fe.  —  A  knowledge  of  German  is  required.     Students  haying  had  no  German  previously  sliould  elect  it 
I  ae  beginning  of  the  sophomore  year. 


Students  will  select  one  course  from  groups  90,  92, 


and  91,  93,  95,  97  respectively. 
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Economic  Entomology.     Professor  Henry  T. 


P.D.  ;. 

Fernald,  Admser. 


Year. 


Junior 


Term  I. 


Chemistry  51 ' 
Entomology  52     . 
Entomology  53     . 
French  or  German  50' 


Term  11. 


Botany  51     . 

Chemistry  521 
Entomology  55     . 
Entomology  56     . 
French  or  German  51 ' 


Term  III. 


Chemistry  53' 
Entomology  57 
Entomology  65 
Entomology  75 
French  or  German  52 ' 


Senior 


Chemistry  80 
Entomology  76 
Entomology  79 
Entomology  85  '■ 
Horticulture  50 1 
Zoology  50    . 


Entomology  77 
Entomology  90 
Pomology  79' 
Zoology  51    . 


Entomology  78 
Geology  52 
Horticulture  51 ' 
Pomology  78' 
Zoology  52 


Suggested  but  not  required. 


Microbiology.     Professor  Charles  E.  Marshall,  Adviser. 

Y'b.4E. 

Term  I. 

Term  II. 

Term  III. 

Junior  . 

Microbiology  50             .         .     5 
Microbiology  60             .         .     3 

Microbiology  50             .         .     5 
Microbiology  51             .         .     5 
Microbiology  61             .         .     3 

Microbiology  50         .         .   i 
Microbiology  51         .         .   i 
Microbiology  52         .         .   i 
Microbiology  62         .         .   ; 

Senior  . 

Microbiology  60             .         .     3 
Microbiology  81             .         .     5 
Microbiology  S2             .         .     5 

Microbiology  61             .         .     3 
Microbiology  75             .         .     5 
Microbiology  80             .         .     5 

Microbiology  62 
Microbiology  76 
Microbiology  83 

Agricultural  Economics.     Professor  Alexander  E.  Cance,  Adviser. 

YE.4.R. 

Term  I. 

Term  II. 

Term  III. 

Junior  . 

Agricultural  Economics  50  .     5 
Agricultural  Education  55   .     5 
English  65    .         .         .         .3 

Agric\iltural  Economics  52  .     5 
Economics  51        .         .         .5 
Rural  Sociology  51'     .         .     3 

Agricultural  Economics  53  } 
Economics  52    .         .         .  ;i 
Rural  Sociology  52'          .  1 

Senior  . 

Agricultural  Economics  77  .     5 
Agricultural  Economics  79  .     5 

Agricultural  Economics  75  .     5 
Agricultural  Economics  76  .     5 

Agricultural  Economics  78  1 
Agricultural  Economics  87  1 

Suggested  but  not  required. 


Agricultural  Education.     Professor  Winthrop  8.  Welles,  Adviser. 


Year. 

Term  I. 

Term  II. 

Term  III. 

Junior  . 

Agricultural  Education  51   .     5 
Agricultural  Education  55  .     5 

Agricultural  Education  51  .     5 
Agricultural  Education  55  .     5 
Agricultural  Education  56  .     5 

Agricultural  Education  -iG 

Senior  . 

Agricultural  Education  52  .     5 
Agricultural  Education  76  .     5 
Agricultural  Education  80     1-5 
Agricultural  Education  85  .     3 

Agricultural  Education  75  .     3 
Agricultural  Elducation  80     1-5 
Agricultural  Education  95  .     3 

Agricultural  Education  76 
Agricultural  Education  77 
Agricultural  Education  79  , 
Agricultural  Education  80  ] 
Agricultural  Education  81  J 
Agricultural  Education  83  j 

Course 
52,  55,  56, 
ing  51,  56 

.s  IN  Education  advised.  —  (a) 
75,  79,  80,  95.     (/.)  For  vocational 
76,  77,  80. 

For  general  teaching  program  si 
igrieultural  teaching  51,  56  or  75,  ' 

i  of  the  following  courses: 
0,80.     If)  For  extension  tea 

'art  II. 


Rural  Sociology.    Professor  Frederick  M.  Cutler,  Adviser. 
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Year. 

Term  I. 

Term  II. 

Term  III. 

unior  . 

Economics  50 
Rural  Sociology  50 

.     5 
.     3 

Economics  51 
Rural  Sociology  51 

.     5 
.     3 

Economics  52    . 
Rural  Sociology  52   . 

5 
3 

ilenior  . 

Agricultural  Economics  50 
Economics  75 
Rural  Sociology  79 

.     5 

5 

1-3 

Agricultural  Economics  52 
Agricultural  Economics  75 
Rural  Sociology  77 
Rural  Sociology  80 

.     5 

.     5 

3 

1-3 

Agricultural  Economics  53 
Rural  Sociology  81   . 

5 
1-3 

Rural  Home  Life.    Professor  Edna  L.  Skinner,  Adviser. 


Year. 


Term  I. 


Term  II. 


Term  III. 


Agricultural  Engineering  53  4 
Chemistry  80  .  .  .5 
Economics  50  .  .  .5 
Rural  Home  Life  50    .         .5 


Rural  Home  Life  51 


Agricultural  Economics  54  3 

Rural  Home  Life  52  .  5 

Rural  Home  Life  61  .  3 

Rural  Sociology  27  3 


Horticultural 

tures  80 
Rural  Home  Life  76 
Rural  Home  Life  81 


Manufac- 


Horticultural 

tures  81 
Rural  Home  Life  78 
Rural  Home  Life  82 


Manufac- 


Rural  Home  Life  83 
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Description  of  Courses. 


DIVISION  OF  AGRICULTURE. 

Director  Haskell  (A ctirg  Chairman). 

[Heavy-faced  Roman  numerals  indicate  the  term  in  v.hich  the  course  is  given.    Numbering  of  cour 

1  to  24,  inclusive,  freshmen;   25  to  49,  inclusive,  sophomores;   50  to  74,  inclusive,  juniors;   75  to  99,  inclusiv^ 
seniors.) 

Agriculture. 

1.  I.  2.  '11.  3.  III.  Agriculture. — -Required  course  for  all  freshmec 
A  survey  course,  tracing  the  development  of  man  as  influenced  't)y  agriculturf' 
It  considers  those  problems  which  our  complicated,  present-day  civilization  look; 
to  agi'iculture  to  solve,  —  problems  practical,  scientific,  commercial,  sociological 
The  object  of  the  course  is  to  give  to  students  the  agricultural  concept,  and  ai 
appreciation  of  the  close  relationship  of  all  lines  of  human  acti'^aty  to  the  gren' 
problems  of  agriculture. 

3  class  hours.  Credit,  .' 

Assistant  Professor  Lanphear. 

6.  III.  Agricultural  OproRTUNiTiES  for  Women.  —  For  freshman  v.'omei 
Designed  to  show  the  woman  who  is  interested  in  agriculture  what  opportunitir 
there  are  for  her  in  that  field,  and  how  she  may  best  take  advantage  of  then 
The  tj'^pes  of  agricultural  work  for  which  women  are  best  adapted  are  discussni 
A  study  is  made  of  some  of  the  special  problems  which  confront  the  woman  farmo 
and  her  best  ways  of  solving  them. 

2  class  hours.  Credit,  ' 

INIiss  Hamlin. 
Agricultural  Engineering. 

Professor  Gunnbss,  Assistant  Professor  Maekuson,  Mr.  Pushee,  Mr.  Newlox. 

The  courses  in  agricultural  engineering  are  planned  to  give  a  working  knowlo:' 
of  those  phases  of  engineering  which  appl}^  directlj'"  to  the  farm.    It  is  expci 
that  the  student  will  acquire  a  clear  understanding  of  modern  farm  practice  : 
it  relates  to  permanent  improvements  of  the  farm  and  the  farmstead,  and  in  t!; 
selection  and  use  of  farm  eciuipment. 

This  department  has  offices  in  Stockbridge  Hall.  The  work  on  farm  structure 
is  given  in  the  large  drawing  room  in  the  same  building.  This  room  is  fitted  wi; 
thirty  drawing  tables.  Models  and  blue  prints  are  available  for  the  study  ( 
farm  buildings.  A  set  of  post  molds  and  a  machine  for  making  cement  tile  affor. 
opportunity  for  practical  work  with  cement. 

The  agricultural  engineering  sliop  is  a  one-story  structure  100  b.v  126  feet.  T! 
carpenter  shop  in  this  building  is  fitted  with  benches  fully  equipped  with  toi' 
for  each  student.  A  band  saw,  wood  turning  lathe,  circular  saw  and  jointer  i\' 
the  power  tools.  The  general  repair  shop  is  cquipjied  with  forges,  benches,  dri 
press,  power  hammer,  sliears,  and  grinders.  The  laboratory  for  farm  macluiuM' 
and  farm  motors  is  equipped  with  a  complete  fine  of  field  machines,  gasoHn 
engines,  tractors  and  piunps,  water  s.ystems  and  farm  lighting  plants.  A  complex 
assortment  of  engine  accessories,  consisting  of  carburetors,  magnetos,  etc.,  i 
available  for  thorougli  instruction  in  gas  engines.  The  instruction  on  small  lid 
niacliines  is  given  in  the  basement  of  Stockbridge  Hall,  and  the  work  on  stem 
engines  and  steam  heating  is  given  in  Flint  Laboratory. 
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Required  Courses. 

27.  III.  Mechanical  Drawing.  —  For  sopliomores;  juniors  and  seniors 
lay  elect.  Tlie  exercises  include  lettering,  geometric  construction,  orthographic 
rojection,  isometric  drawing,  and  the  making  of  working  drawings  of  simple  farm 
quipment.  This  course  is  for  the  agricultural  student  who  wishes  to  learn  the 
se  of  drawing  instruments,  the  reading  of  blue  prints,  and  some  of  the  general 
ractices  of  drafting  valuable  to  every  agriculturist.  Students  who  contemplate 
ilcing  Agricultural  Engineering  75  will  find  tliis  course  helpful. 

2  2-hour  laboratory  periods,  credit,  2. 
Assistant  Professor  Maekuson. 

30.  III.  Shop  Practice. — ^For  sophomores;  juniors  and  seniors  may  elect, 
'ractice  is  given  in  the  use  of  carpentry  tools  by  exercises  in  bench  work,  repair 
f  farm  equipment  and  farm  building  construction.  Exercises  in  forge  work,  pipe 
tting,  soldering,  babbitting  and  fitting  bearings,  lining  up  shafting,  lacing  belts 
nd  splicing  rope.  Practice  in  the  use  of  machinists'  tools,  such  as  file,  cold  chisel, 
rill  press,  lathe,  taps  and  dies. 

4  2-hour  laboratory  periods,  credit,  4, 
Mr.  PusHEE  and  Mr.  Newlon. 

33.  III.  Mechanics  of  the  Household.  - —  For  sophomores.  A  study  of 
lechanics  in  their  relation  to  the  household,  including  heat,  light,  electricity,  the 
)sting,  care  and  maintenance  of  household  equipment  and  appliances. 

class  hours.  2  2-hour  laboratorj^  periods,  credit,  4. 

The  Department. 

Elective  Courses. 

53.  I.  House  Planning  and  Construction.  —  For  juniors;  seniors  may 
ect.  Plan  designs  of  the  small  house  will  be  made.  The  arrangement  of  interior 
luipment,  especiallj'-  in  the  kitchen;  lighting;  heating;  water  supply;  and  sew- 
je  disposal  will  be  studied  together  with  a  brief  history  of  the  house,  materials, 
mstruction  methods,  equipment,  and  architectural  styles.  Consideration  will 
3  given  to  the  economics  of  house  building,  including  financing,  maintenance  and 
verhead  expense. 

■'  class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Assistant  Professor  Markuson. 

75.  I.  Farm  Structures. — -For  seniors;  juniors  m.ay  elect.  A  study  of  the 
rength  and  durability  of  concrete,  wood,  stone,  and  clay  products,  and  of  the 
echanical  principles  underlying  their  use  in  farm  construction.  The  design  of 
irious  farm  buildings,  such  as  the  general  purpose  barn,  dairy  stable,  hog  house, 
leep  barn,  milk  house,  etc.  In  the  drafting  room,  details  of  construction  will  be 
orked  out,  a  study  of  the  mechanics  of  simple  roof  trusses  will  be  made,  and  a 
)mplete  design  of  some  major  farm  building  will  be  finished  in  all  essential  details, 
lueprints  of  the  finished  design  will  be  made. 

class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Assistant  Professor  Markuson. 

78.  II  and  III.  Farm  Motors.  — •  For  seniors;  juniors  may  elect.  This 
)urse  deals  with  the  gasoline  engine  as  used  for  stationary  work,  automobiles 
id  tractors.  The  theory  of  the  internal  combustion  engine  is  taken  up  in  order 
•  emphasize  the  effect  of  design  and  operation  on  power  and  economy.  The 
iirious  types  of  carburetors,  ignition,  and  lubrication  systems  are  studied  in  detail, 
iistruction  is  given  by  means  of  lectures  and  textbooks,  and  by  operating  and 
pairing  stationary  engines,  automobiles  and  tractors.  Special  attention  is  given 
II  overhauling  and  repairing. 

class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Professor  Gunness  and  Mr,  Pushee. 
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79.  III.  Drainage  and  Irrigation  Engineering.  —  For  seniors;  jimio; 
may  elect.  Covers  the  engineering  phase  of  drainage  and  irrigation.  The  varioiu 
systems  are  studied,  and  practice  is  given  in  the  design  of  drainage  and  irrigatio 
systems.  Field  work  gives  practice  in  surveying  for  drains,  platting,  locatin 
drains,  erecting  batterboards  and  laying  tile.  Practice  is  given  in  assemblin 
equipment  for  spray  irrigation,  and  the  flow  of  water  through  nozzles  is  studie 
by  means  of  laboratory  tests. 

2  class  hours.  2  3-hour  laboratory  periods,  credit,  i 

Assistant  Professor  Markuson. 

81.  III.  Dairy  Mechanics.  —  For  juniors;  seniors  may  elect.  A  study  c 
dairy  machinery,  including  steam  boilers,  engines,  pumps,  traps,  refrigeratio 
machinery,  and  heat-controlling  devices.  Practice  is  given  in  pipe  fitting,  packin 
valves,  lacing  belts,  and  similar  repair  jobs  on  the  equipment  used  in  dairy  plants 

3  class  hours.  1  3-hour  laboratory  period,  credit,  < 

Professor  Gunness  and  Mr.  Newlon 

Agronomy. 

Professor  Beaumont,  Assistant  Professor  Cubbon,  Mr.  Thayer. 

The  courses  in  agronomy  are  designed  to  give  fundamental  instruction  concert 
ing  the  soil  and  the  principal  products  of  the  field.  The  basic  course  in  soils  il 
required  of  students  majoring  in  the  divisions  of  agriculture,  horticulture,  an 
rural  social  science.  The  introductory  course  in  field  crops  is  required  of  student? 
electing  major  work  in  agriculture.  The  elective  courses  are  designed  to  mee 
the  needs  of  those  specializing  in  soils  and  field  crops  and  other  specialized  field; 
in  pure  and  applied  science. 

The  department  is  located  in  Stockbridge  Hall.  Laboratories  for  soils  ani 
fertilizers  include  one  for  elementary  work,  supplied  with  locker  equipment  fo 
200  students,  and  one  for  advanced  work,  accommodating  80  students.  Theg 
laboratories  are  equipped  with  apparatus  necessary  for  the  study  of  soils  an^ 
fertilizers,  including  ovens,  balances,  centrifuge,  microscopes,  etc.  Storerooms 
stockrooms  and  balance  rooms  are  conveniently  near  the  laboratories.  There  i 
also  a  workroom  attached,  equipped  with  power  machinery  for  grinding  soUj' 
fodders,  and  similar  materials. 

The  laboratories  for  crops  include  one  for  seed  study  with  lockers  for  50  student 
and  one  for  the  study  of  cereals,  forage  crops,  roots,  etc.,  ^^ith  lockers  for  48  stii 
dents.  The  equipment  of  these  laboratories  includes  steam  ovens,  constant  temi 
perature  electric  ovens,  ovens  for  seed  germination,  Bro"\vn-Duval  moisture  ap 
paratus,  balances,  microscopes,  and  collections  of  seeds,  grasses,  tubers,  weeds 
etc.     Root  cellars  and  a  special  grain  storeroom  are  also  used  for  crops  Vv'ork. 

A  modern  steam-heated  greenhouse  and  a  contiguous  head-house  used  for  worj 
in  soils  and  crops,  are  a  valuable  part  of  the  equipment.  Near  the  greenhouse  i 
a  crop  garden,  in  which  different  varieties  of  corn,  grasses,  clovers,  etc.,  are  grow), 
as  demonstrations  and  as  a  source  of  material  for  class  work.  In  addition,  th 
general  college  farm  of  250  acres  is  used  for  field  studj''  in  soils  and  crops  and  as  ;! 
source  of  material. 

Required  Courses. 

25.  I.  Field  Crop  Production.  —  For  sophomores.  Field  crops  contribute 
the  greatest  proportion  of  the  agricultural  wealth  of  our  country.  This  is  ai 
introductory  course  designed  to  acquaint  the  student  with  the  most  important 
field  crops,  methods  of  production  and  the  problems  arising  in  their  culture. 
2  class  hours.  2  2-hour  laboratory  periods,  credit, 

The  Department. 

27.  III.  Soil  Management.  —  For  sophomores.  The  soil  is  the  indispen^ 
sable  basis  for  economic  crop  production.  This  is  an  introductory  course  in  whicl 
the  whole  subject  is  covered  in  a  general  way,  and  includes  a  study  of  soils  an( 
their  properties,  classification,  management,  methods  of  improvement  and  maintel 
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ince  of  fertility.  The  use  of  manures,  fertilizers  and  soil  amendments  will  be 
ven  as  mucli  attention  as  the  time  allows.  Students  taking  this  course  should 
ive  had  elementary  training  in  the  natural  sciences. 

class  hours.  1  2-hour  laboratory  period,  credit,  4. 

The  Depaktment. 

Elective  Courses. 

50.  II.  Crop  Production  for  Dairy  and  Stock  Farms.  —  For  juniors; 
niors  may  elect.  An  intensive  study  of  forage  crops,  tubers  and  roots  and  the 
oblems  of  their  production  under  New  England  conditions.  Special  attention 
ill  be  given  to  the  conditions  found  on  the  Massachusetts  general  farm  on  which 
drying  and  stock  raising  are  important, 
class  hours.  1  2-hour  laboratory  period,  credit,  3. 


51.  III.  Advanced  Field  Crops  (1926-27).  —  For  juniors  and  seniors. 
lis  course  is  designed  primarily  for  those  specializing  in  field  crops.  Studies 
gun  in  course  50  will  be  continued  and  extended  to  crops  of  importance  beyond 
e  range  of  New  England.  Theory  and  practice  of  crop  improvement  by  plant 
ceding  will  be  given  attention.  Given  in  alternate  years, 
class  hours.  1  2-hour  laboratory  period,  credit,  3. 

•erequisite,  Agronomy  50. 

75.  I.  Advanced  Soils  (1927-28).  —  For  juniors  and  seniors.  A  continua- 
)n  of  studies  begun  in  Agronomy  27  with  special  emphasis  placed  on  soil  classifi- 
tion  and  land  utihzation.  Problems  arising  in  the  management  of  extreme  soil 
pes  and  specific  problems  of  moisture  control  and  tillage  will  be  given  special 
nsideration.  Given  in  alternate  years. 
3lass  hours.  1  4-hour  and  1  2-hour  laboratory  period,  credit,  5. 

Professor  Beaumont. 
■erequisite.  Agronomy  27. 

77.  II.  Manures,  Fertilizers  and  Soil  Amendments.  —  For  juniors  and 
liors.  An  advanced  course  in  which  are  studied  manures,  fertilizers  and  other 
iterials  applied  to  the  soil  for  crop  nutrition;  experimental  work  bearing  on 
il  fertility  and  plant  nutrition;  and  theory  and  practice  concerning  the  use  of 
mures,  fertiHzers,  and  lime. 
3lass  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Professor  Beaumont  and  Assistant, 
erequisite.  Agronomy  27;  advised,  Chemistry  61. 

Animal  and  Dairy  Husbandry. 

'fessor  Frandsen,  Assistant  Professor  Rice,  Assistant  Professor  Glatfelter,  Assistant  Professor  Smith, 

Mr.  Mack. 

This  department  is  equipped  to  give  complete  courses  of  training  in  dairy  and 

imal  husbandry  lines.     In  addition  to  Flint  Laboratory,  the  dairy  manufactures 

I  ilding,  with  its  modern  equipment  for  the  manufacture  of  dairy  products,  there 

]  also  available  a  dairy  herd  comprising  some  one  hundred  and  sixty  head  of  good 

j  Dresentatives  of  the  Ayrshire,  Guernsey,  Holstein-Friesian  and  Jersey  breeds. 

GrinneU  Arena,  the  judging  pavilion,  offers  excellent  facilities  for  the  scoring 

id  judging  of  all  farm  animals,  for  in  addition  to  the  dairy  breeds  mentioned 

iove  there  are  available  representatives  of  the  following  breeds:  Percheron  draft 

kses,  Shorthorn  cattle,  Hereford  beef  cattle.  Southdown  and  Shropshire  sheep, 

id  Chester  White  and  Berkshire  swine.    All  of  these  facilities  offer  exceptional 

( portunities  to  students  interested  in  the  various  phases  of  live-stock  enterprises. 

The  well-arranged  and  equipped  college  farm  and  barns  give  students  splendid 

portunities  to  study  the  best  methods  of  managing  a  farm  devoted  primarily  to 

is  production  of  feed  crops  together  with  their  efficient  disposal  to  live  stock. 
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Courses  are  offered  to  meet  the  needs  of  students  interested  in: 

Animal  Husbandry  Group.  Dairy  Manufactures  Group. 

The  various  phases  of  hve-stock  farm-  The  handlmg  of  market  milk  and  th, 

ing  and  market  milk  production.  science  and  art  of  butter  making,  ici 

Agricultural  college  teaching.  cream  making,  and  cheese  making 

High  and  secondarj?-  school  teaching.  Agricultural  college  teaching  and   ex 

Federal,  state,  railroad,  bank  or  breed  periment  station  vvork. 

extension  services.  High  school  or  secondarj^  school  teacl: 

Federal    or    state    experiment    station  ing. 

service.  Extension  work. 

Meat  pacldng  industry.  Research  and  investigational  work. 

Commercial  feed  industry.  Graduate  work  to  broaden  a  knowledg 

of  dairying. 

Animal  Husbandry. 
Required  Courses. 

25.  I.  Dairy  Breeds.  —  For  sophomores;  juniors  and  seniors  may  elecl 
This  course  includes  a  survey  of  the  dairy  industry.  The  origin,  history,  develo)]' 
ment  and  characteristics  of  the  dairj^  breeds,  and  their  adaptability  to  New  EnJ 
land  conditions  ai'e  studied.  Preliminary  work  in  scoring  animals  according  r! 
the  recognized  standards  is  given,  followed  hy  com.parative  judging  and  placing. 
2  class  hours.  1  2-hour  laboratory  period,  credit, 

Professor  Frandsen  and  Assistant  Professor  Rice, 

26.  II.  Horses,  Swine,  Sheep  and  Beef  Cattle.  —  In  this  course  consij 
eration  is  given  to  the  origin,  historj'-,  development  and  characteristics  of  tli 
breeds  of  horses,  swine,  sheep  and  beef  cattle.  Types,  market  classes  and  grad< 
of  live  stock  are  studied,  together  with  their  economic  importance  to  the  count' 
in  general,  and  Massachusetts  in  particular.  Preliminarj'  work  is  given  in  scoriij 
each  type  of  anim.al,  followed  by  judging  and  placing  of  groups.  Textbook 
Types  and  Market  Classes  of  Livestock,  Vaughan;  Types  and  Breeds  of  F;i- 
Animals,  Plumb. 

2  class  hours.  1  2-hour  laboratory'  period,  credit, 

Assistant  Professor  Glatfeltek. 

Elective  Courses. 

50.  I.  The  Nutrition  of  Farm  Animals.  —  For  juniors;  seniors  may  elet| 
This  course  consists  of  a  studj'^and  application  of  the  principles  of  phA'siologic 
chemistry  to  the  practical  problems  of  animal  feeding  and  growth.  Considerably 
will  be  given  to  the  chemical  composition  of  plant  and  animal  life;  physiology' 
digestion;  functions  of  vitamines,  minerals,  protein  and  energy;  feeding  stands 
and  their  application;  the  composition  of  farm  crops,  their  bj'-products,  and  coij 
mercially  mixed  feeds;  and  their  utihzation  for  the  economical  production 
live  stock  and  their  products. 

3  class  hours.  Credit)  ] 

Assistant  Professor  Rice. 
Prerequisites,  Animal  Husbandrj^  25  and  26. 

52.  III.  Advanced  Live  stock  Judging.  —  For  juniors;  seniors  may  elcc 
This  course  serves  as  a  laboratory  supplement  to  Animal  Husbandry  53.  It  li' 
three  aims:  (a)  to  train  the  student  to  sec  and  evaluate  differences  in  farm  anima; 
(b)  to  begin  the  training  of  men  who  will  act  as  judges  of  live  stock  at  fairs;  (c^  ' 
develop  judging  teams  in  botl\  Fat  Stock  and  Dairy  Cattle  to  represent  the  Coll'  ' 
in  the  intercollegiate  live  stock  judging  contest  at  the  leading  expositions.  Ti  i 
will  be  taken  each  Saturday  during  the  term  to  the  leading  herds  and  floclcs  i 
Massachusetts  and  nearby  states. 

1  2-hour  laboratory  period  on  Fridaj'  and  all  daj''  Saturdaj^,  credit,!. 

Assistant  Professor  Rickj 
Prerequisites,  Anhnal  Husbandry  25  and  26. 
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53.  III.  The  Breeding  and  Improvement  of  Farm  Animals.  —  For  juniors; 
seniors  may  elect.  This  course  is  planned  to  give  a  broad  view  of  the  rise  of  many- 
types  and  breeds  from  one  ancestral  stock;  to  note  the  orij^in,  value  and  perma- 
nence of  certain  variations  and  to  make  clear  the  reasons  for  certain  excellencies. 
The  course  also  deals  with  the  physiology  of  reproduction  and  genetics  as  a  founda- 
tion for  experience  in  actual  production. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Rice. 
Prerequisites,  Animal  Husbandry  25  and  26;   Zoology  26. 

54.  II.  Meat  and  Meat  Products.  —  For  juniors;  seniors  may  elect. 
This  course  deals  with  the  manufacture  of  animals  into  their  various  commercial 
products  and  the  dis^ibution  of  these  products  to  the  consumer.  Practice  is  given 
in  the  slaughtering  of  beef  cattle,  hogs  and  sheep;  judging  of  carcasses;  cutting 
and  curing  of  meats.  The  practical  work  is  augmented  by  studies  in  the  grading 
of  fat  stock;  pacldng  house  methods;  the  magnitude  and  trends  of  the  meat 
industry,  and  the  opportunities  of  local  New  England  marketing. 

1  class  hour.  1  4-hour  laboratory  period,  credit,  3. 

Assistant  Professors  Rice  and  Giatfelter. 

75.  I.  Dairy  Cattle  and  Milk  Production.  —  For  seniors.  A  considera- 
tion is  given  to  the  application  of  the  principles  of  animal  nutrition  to  the  particular 
problems  of  dairy  cattle  feeding.  Methods  of  feeding  for  high  millc  production 
are  studied.  Cost  of  milk  production,  and  breeding  and  management  problems 
are  carefully  considered.    A  survey  is  made  of  recent  experiment  station  results. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Rice. 
Prerequisites,  Animal  Husbandry  25,  50,  52,  53. 

76.  II.  Beef  and  Sheep  Production.  — •  For  seniors.  Application  is  made 
)f  the  principles  of  nutrition  to  the  feeding  of  beef  cattle  and  sheep.  Feeding, 
Dreeding,  and  management  problems  are  considered.  A  survey  is  made  of  recent 
experiment  station  vv'ork,  and  special  study  is  given  to  the  opportunities  for  the 
Massachusetts  farmer  in  producing  high  quality  beef  and  lamb. 

i  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Glatfelter. 
;  Prerequisites,  Animal  Husbandry  26,  50,  52,  53. 

77.  III.  Horses  and  Swine  Production.  —  For  seniors.  This  course  is 
)lanned  to  familiarize  students  with  the  application  of  the  principles  of  nutrition 
■0  the  feeding  of  horses  and  swine.  Physiological  and  economic  factors  are  con- 
idered  in  selecting  suitable  feeds.    Cost  of  production,  breeding  and  managerial 

problems  in  commercial  horse  and  pork  production  are  considered.  A  study  is 
ilso  made  of  recent  experiment  station  results  in  feeding,  breeding  and  management. 
!  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Rice. 
Prerequisites,  Anim^al  Husbandry  26,  50,  52,  53. 

80.  III.  Dairy  Herd  Management.  —  For  seniors.  The  course  consists  of 
1 1  study  of  systems  of  management  of  dairy  herds;  record  form;  methods  of  cost 
i.ccounting;  fitting  for*  production,  show  and  sale;  cow  testing  and  bull  association 
vork. 

!  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Professor  Frandsen  and  Assistant  Professor  Rice. 

81.  II,  Animal  Husbandry  Seminar.  — ■  Required  of  students  majoring  in 
Uiimal  Husbandry.  Students  will  prepare  original  papers  and  talks  on  various 
•ertinent  topics.     Round  table  discussions  of  animal  husbandry  investigational 
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work  and  practices  will  be  conducted.    Frequent  addresses  will  be  made  to  the 
class  bj^  prominent  breeders,  and  scientists. 
1  class  hour.  Credit,  1. 

The  Department. 

82.    III.    Animal  Husbandry  Seminar. — A  continuation  of  81  II. 
1  class  hour.  Credit,  1. 

The  Department. 
Dairying. 

Elective  Courses. 

50.  I.  General  Dairying.  —  For  juniors;  seniors  may  elect.  A  general 
course,  prerequisite  to  all  other  dairy  courses,  except  courses  51  and  53,  and  foi 
those  who  wish  to  take  only  one  course  in  dairying  to  get  a  general  knowledge  ol 
the  subject.  The  work  covers  briefly  a  study  of  milk,  its  secretion,  compositioi] 
and  various  tests  applied  thereto;  methods  of  handling  milk  and  cream;  the  us€ 
of  separators;  elements  of  butter  making,  cheese  making  and  ice  cream  making. 
3  class  hours.  2  2-hour  laboratory  periods,  credit. 

Professor  Frandsen  and  Assistant  Professor  Smith. 

51.  II.  Judging  Dairy  Products.  —  For  juniors;  seniors  may  elect, 
study  of  standards  and  grades  of  dairy  products,  with  practice  in  judging  milk  and 
ice  cream  as  well  as  butter  and  cheese.  The  student  learns  to  recognize  quaUty  ir 
dairy  products  and  to  detect  specific  defects;  their  causes  and  prevention. 

1  2-hour  laboratory  period,  credit,  1! 
Mr.  Mack. 

52.  III.  Market  Milk.  —  For  juniors;  seniors  may  elect.  A  study  of  thfj 
various  phases  of  the  market  milk  industry,  sanitary  production;  transportation! 
marketing;  handling  in  the  city  plant;  deliA^ery  systems;  milk  and  its  relatioi'; 
to  the  public  health;  inspection;  milk  laws;  food  value  and  advertising.  Sonyj 
milk  plants  will  be  visited. 
3  class  hours.  2  2-hour  laboratory  periods,  credit,  5 

Assistant  Professor  Smith  and  Air.  Mack. 
Prerequisite,  Dairy  50. 

53.  III.  Advanced  Judging  op  Dairy  Products.  —  For  juniors;  seniors maji 
elect.  The  judging  of  milk,  ice  cream,  butter  and  cheese  using  standard  commer-i 
cial  methods  and  official  score  cards.  A  team  is  chosen  from  this  class  to  represeni 
the  college  in  dairy  products  judging  contests  at  the  Eastern  States  ExpositioE 
and  the  National  Dairy  Sliow. 

2  2-hour  laboratoiy  periods,  credit,  2 
The  Department. 
Prerequisite,  Dairy  51. 
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75.  I.     Milk  Products  (1927-28).  —  For  juniors  and  seniors.     The  manu^ 
facture  of  milk  products  other  than  butter  and  ice  cream,  including  cheddar  che 
soft  and  fancy  cheese,  condensed  and  powdered  milk,  casein,  commercial  but 
milk,  etc.     Laboratory  exercise  largely  in  cheese  making  and  commercial  butt 
milk  manufacture.     Given  in  alternate  years. 
1  class  hour.  1  4-hour  laboratoiy  period,  credit,  o 

Mr.  Mack. 
Prerequisite,  Dairy  50,  previously  or  in  conjunction. 

76.  I.  Advanced  Testing  (1926-27).  —  For  juniors  and  seniors.  Worl 
covers  moisture  and  fat  testing  for  all  dairy  products;  the  casein  test;  salt  tc- 
for  butter;  acid  tests;  work  with  the  Mojonnier  apparatus  and  manj'-  other  ap 
plied  chemical  tests  used  in  dairy  manufacture  work.     Given  in  alternate  years. 

2  '1-hour  laboratory  periods,  credit,  1 
Mr.  Mack. 
Prerequisite,  Dairy  50,  previously  or  in  conjunction. 
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77.  II.  Butter  Making  (1927-28).  —  For  juniors  and  seniors.  A  study  of 
parators  and  cream  separation;  handling  milk  and  cream  for  butter  making; 
eparation  of  starters,  and  ripening  cream;  churning;  markets  and  their  require- 
3nts;  marketing,  scoring  and  judging  butter;  management;  butter  making 
ichinery  and  care  thereof;   problems.     Given  in  alternate  years. 

jlass  hours.  2  3-hour  laboratory  periods,  credit,  5. 

Assistant  Professor  Smith. 
erequisite,  Dairying  50. 

78.  III.  Ice  Cream  Making  (1926-27).  —  For  juniors  and  seniors.  A  study 
the  principles  and  practice  of  ice  cream  making.     Laboratory  equipment  is 

adern  and  the  laboratory  instruction  will  cover  commercial  practices.     Some 
!  cream  plants  will  be  visited.     Given  in  alternate  years. 
;  jlass  hours.  2  3-hour  laboratory  periods,  credit,  5. 

Assistant  Professor  Smith. 
erequisite.  Dairying  50. 

79.  I.  Seminar.  — ■  For  students  majoring  in  dairy  manufactures.  This 
urse  consists  of  a  study  of  the  work  accomphshed  by  various  experiment  stations, 
io  a  review  of  foreign  literature.  Students  will  prepare  papers  on  various  dairy 
bjects.  Frequent  addresses  will  be  made  to  the  class  by  visiting  dairy  authorities. 
3lass  hour.  Credit,  1. 

Professor  Frandsen. 

80.  III.     Seminar.  —  Continuation  of  Course  79. 

3lass  hour.  Credit,  1. 

Professor  Frandsen. 

Farm  Management. 

Professor  Foord,  Assistant  Professor  Barbett. 

The  purpose  of  the  courses  in  this  department  is  to  present  various  considera- 
)ns  of  farming  as  a  business.  This  involves  a  knowledge  of  the  cost  of  production 
d  the  profit  from  the  different  enterprises  such  as  dairy,  poultry  or  orchard;  a 
idy  of  the  enterprises,  and  the  relative  amounts  of  each  that  will  give  the  best 
e  of  labor  and  equipment  on  the  farm  under  consideration. 
The  college  farm  of  250  acres  is  under  the  general  supervision  of  the  Department 
Farm  Management,  and  furnishes  demonstration  material.  It  includes  improved 
id,  pasture  land  and  a  farm  woodlot.  The  improved  land  illustrates  the  value 
good  culture  and  the  best  known  methods  for  the  maintenance  of  fertility, 
le  farm  is  equipped  with  suitable  buildings  and  good  machinery  for  the  work 
rried  on,  of  which  the  production  of  certified  milk  is  an  important  branch.  Sev- 
il  good  farms  in  the  vicinity,  illustrating  types  of  both  special  and  general  agri- 
Iture,  may  be  inspected  and  studied.  The  offices  of  the  department  are  in 
ockbridge  Hall. 

Elective  Courses. 

51.  II.  Farm  Accounts  and  Cost  Accounting.  — ■  For  juniors;  seniors  may 
'!ct.  A  study  of  farm  inventories,  single-enterprise  accounts,  complete  farm 
counts  and  farm  records.  Special  emphasis  is  given  to  the  interpretation  of 
jults  and  their  application  in  the  organization  and  management  of  the  farm. 

3  2-hour  laboratory  periods,  credit,  3. 
Professor  Foord. 

76.  I.  Farm  Management. — 'For  seniors;  juniors  may  elect.  A  study  of 
'ming  as  a  business;  regions  and  types  of  farming;  the  general  principles  of 
I'm  management  and  the  influence  of  size,  production,  live  stock  and  crop  farm- 
1?  on  the  farmer's  labor  income;  arrangement  of  fields  and  buildings;  use  of 
lid,  capital  and  labor;  choosing  and  buying  a  farm. 
class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Professor  Foord. 
!  erequisites,   Agronomy  50,   Animal  Husbandry  25  and  26,   and  some  farm 
experience. 
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77.  III.  Farm  Management.  —  For  seniors;  juniors  may  elect.  A  furth 
and  more  specific  studj^  of  the  principles  and  practices  as  outlined  in  Course  7 
with  reference  to  their  application  to  different  regions  of  the  United  States  ai 
especially  to  New  England.  Trips  to  successful  farms  are  a  requked  part  of  t" 
course. 

1  class  hour.  1  4-hour  laboratory  period,  credit, 

Professors  Fooed  and  Barrett. 
Prerequisites,  Farm  Management  51  and  76. 

78.  II.  Seminar. — -For  seniors  majoring  in  general  agriculture;  others  1 
arrangement. 

1  class  hour.  Credit, 

Professors  Foord  and  Barrett. 

79.  III.  Seminar.  —  For  seniors  majoring  in  general  agriculture;  others  1 
arrangement. 

1  class  hour.  Credit, 

Professors  Foord  and  B.vrrett. 

Poultry  Husbandry.  1 

Professor  Graham,  Professor  Sanctuary,  Assistant  Professor  Banta,  Miss  Pullet. 

The  introductory  courses  (50,  51,  52)  give  a  knowledge  of  the  general  routi 
of  elementary  poultry  keeping.     The  advanced  or  senior  courses  prepare  men  f; 
the  successful  operation  of  poultry  plants,  either  as  owners  or  managers,  for  grad  i 
ate  work,  for  teaching,  extension  or  investigational  work. 

The  poultry  plant  consists  of  8  acres  of  land.  The  buildings  consist  of  inc; 
bator  cellars  equipped  with  a  number  of  lamp  incubators  and  four  mammoi 
machines  \ATth  a  total  capacity  of  11,000  eggs,  a  new  72  foot  brooder  house  ai^ 
about  40  colony  brooder  houses  and  growing  coops  having  a  capacity  for  7,0'' 
chicks.  The  brooder  houses  are  equipped  with  a  great  varietj'^  of  brooder  stov 
and  other  necessary  equipment  for  brooding  and  growing  chicks. 

A  large  number  of  laying  and  breeding  houses  furnish  quarters  for  nearly  2,0i 
laying  birds  and  ample  facilities  for  student  practice  v/ork  in  pen  managemei 
culling,  judging,  and  pedigree  work.  Laboratories  at  the  plant  and  Stockbrid' 
Hall  are  used  for  practicums  in  killing,  picking,  drawing,  trussing,  packing,  gradin 
fattening,  and  poultry  carpentry  and  other  necessary  practices  that  have  to  do  wi 
poultry  keeping. 

In  addition  to  furnishing  laboratory  facilities,  the  college  plant  and  the  E 
permient  Station  farm  present  live  problems  bearing  either  directly  or  indirect; 
upon  commercial  poultry  keeping  and  data  from  these  are  available  for  studei' 
use.  Our  experimental  breeding  plant  being  an  integral  part  of  our  departniei 
organization  is  an  asset  of  untold  value. 

Elective  Courses. 

50.  I.  Poultry  Judging.  —  For  juniors;  seniors  may  elect.  A  study  '. 
the  origin  and  evolution  of  our  standard  breeds  and  varieties  of  domestic  fow' 
judging  production  quality,  using  trapnested  birds,  judging  exhibition  qualit^•  1 
score  card  and  comparison.  One  or  more  poultry  farms,  an  egg-laying  conte 
and  a  poultry  show  will  be  visited.  Poultry  judging  teams  competing  in  the  Inte, 
collegiate  contest  at  Madison  Square  Garden  each  January  are  trained  in  tli' 
course. 

2  class  hours.  2  3-hour  laboratory  periods,  credit,  . 

Assistant  Professor  Bant.v  . 

51.  II.     Poultry  Feeds  and  Feeding.  —  For  juniors;  seniors  may  elect, 
study  of  the  common  feeds  and  the  scientific  principles  underlying  the  field  > 
nutrition.     Recent  experimental  work  and  current  feeding  problems  will  rccei\ 
special  consideration.     For  observational  practice  and  accumulation  of  origin; 
data,  the  management  of  a  pen  of  biixls  will  be  required  for  a  period  of  a  few  week 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  >■. 

Assistant  Professor  Banta. 


art  II.  47 

52.  III.  Incubation  and  Brooding.  —  For  juniors;  seniors  may  elect.  A 
,ucly  of  the  fundamental  principles  underlying  incubation  and  brooflinjr  practices, 
he  science  of  physics  and  general  biology  are  applied  to  the  study  of  incubation 
nd  bi'ooding  processes.  Students  become  thoroughly  ac(iuaintcd  with  modern 
icubation  and  brooding  equipment  thi'ough  detailed  study  and  operation  of 
,'pical  incubators  and  brooders.  Present  day  problems  are  considered  and  some 
re  investigated  as  a  part  of  the  class  work. 

class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Professor  Sanctuary  and  Miss  Pulley. 

75.  I.  Poultry  Housing  and  Sanitation.  — -For  seniors.  A  consideration 
f  the  biological  needs  of  poultry  from  the  standpoint  of  housing,  the  economic 
rinciples  governing  designing  and  construction  of  poultry  houses  and  equipment  for 
oultry  farm  buildings.  The  course  also  embodies  a  stud}^  of  the  principles  of  poultry 
uiitation  including  external  parasites  and  the  insecticidal  agents  for  their  control. 

class  hours.  Credit,  3. 

Assistant  Professor  Banta. 

76.  I.  Market  Poultry  and  Poultry  Products.  —  For  seniors.  A  study 
t  market  classes  of  poultry  and  eggs;  preparation  of  poultry  products- for  market; 
>quirements  of  different  markets;  methods  of  m.arketing  involving  a  study  of 
istribution,  finances  and  business  organizations;  cold  storage  and  transportation; 
ivertising,  prices  and  food  values.  Laboratory  exercises  in  candling,  packing, 
illing,  dressing  and  similar  operations  to  make  the  above  named  factors  more 
)ncrete.  Students  are  required  to  fatten  pens  of  chickens  by  different  m.ethods 
tid  rations,  keeping  accurate  data  of  the  gains  in  weight  and  quality,  also  the 
5sts  of  feed  and  labor,  and  resultant  profit  or  loss.  Competitive  judging  of  the 
diibits  in  the  Annual  Market  Poultry  Show,  staged  by  the  members  of  this  class, 

a  feature  of  the  course.  When  possible,  a  short  trip  to  Springfield  is  arranged  to 
,udy  cold  storage  plants  and  the  handling  of  poultry  products  in  the  local  market, 
class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Miss  Pulley. 

77.  II.  Poultry  Breeding.  —  For  seniors.  Methods  of  selection  and  im- 
rovemeiit  of  poultry  are  developed  through  study  of  the  principles  of  heredity, 
lost  of  the  course  centers  around  the  progeny  test  and  pedigree  method  of  breed- 
ig.  Students  taking  this  course  participate  in  the  college  plant  selection  in 
edigree  work.  Three  breeds  of  poultry  each  pedigreed  for  from  seven  to  twenty 
ears  furnish  practice  miaterials. 

class  hours.  1  2-hour  laboratory  period,  credit,  5. 

Professor  Sanctuary. 

78.  III.  Farm  Poultry.  —  For  seniors;  juniors  may  elect.  For  those  stu- 
ents  who  desire  a  general  knowledge  of  poultry  husbandry  but  who  cannot 
evote  more  than  one  term  to  the  subject;  it  is  not  intended  for  students  special- 
ing  in  poultry,  and  such  students  are  admitted  only  by  special  permission.  Em- 
hasis  is  placed  on  the  farm  flock  and  its  economic  management.  Utility  classi- 
cation,  housing,  culling,  feeding,  hatching,  rearing,  production,  marketing  and 
isease  control  receive  special  consideration. 

class  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Assistant  Professor  Banta. 

'79.  III.  Poultry  Farm  Organization. — -For  seniors.  This  couise  embodies 
(le  apphcation  of  economic  and  business  principles  to  poultry  farming.  The 
lace  and  importance  of  the  various  branches  of  well  organized  poultry  farms  and 
leir  relation  to  each  other  receive  special  consideration;  also  the  study  of  sur- 
eys  and  production  costs.  A  trip  covering  two  or  three  da3^s  v/ill  be  made  to 
ipresentative  successful  poultry  farms.  The  expense  per  student  is  approximately 
15.  This  is  required  of  each  student  taking  the  course  for  credit, 
class  hours.  1  2-hour  laboratory  period,  credit,  4. 

Professor  Graham, 
'rerequisite,  Poultry  77. 
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DIVISION  OF  HORTICULTURE. 

Professor  Waugh. 

[Heavy-faced  Roman  numerals  indicate  the  term  in  which  the  course  is  given.    Numbering  of  cour;; 

1  to  24,  inclusive,  freshmen;   25  to  49,  inclusive,  sophomores;   50  to  74,  inclusive,  juniors;   75  to  99,  inclusii, 
seniors.]  ^ 

Floriculture. 

Professor  Th.^yer,  Assistant  Professor  Muller. 

The  courses  in  floriculture  are  intended  to  present  a  general  knowledge  of  ; 
phases  of  greenhouse  design,  construction,  heating  and  management,  the  culti'; 
of  florists'  crops  (under  glass  and  in  the  field),  floral  decoration  and  arrangeme^. 
The  department  aims  to  train  students  so  that  they  may  take  up  commerci! 
floriculture  (either  in  the  growing  or  retail  business)  and  the  management  of  cd- 
servatories  on  private  estates,  in  parks  and  cemeteries. 

The  department  is  especially  well  equipped  for  the  teaching  work.  Fren 
Hall,  with  its  laboratories,  classrooms  and  offices,  furnishes  excellent  facilities  : 
the  purposes  of  instruction.  The  glass  area  of  the  department  consists  of  t 
proximately  20,000  square  feet,  divided  as  follows:  French  Hall  range  of  7,21' 
square  feet,  a  durable,  practical,  commercial  range  composed  of  palm  and  fe:' 
sweet  pea,  carnation,  rose  and  students'  houses;  the  old  Durfee  range  of  7,4 
square  feet,  devoted  to  the  growing  of  decorative,  conservator}^  and  beddi  ■ 
plants  and  chrysanthemums;  one  house  of  3,200  square  feet,  suitable  for  pro} 
gating  work  and  general  plant  culture;  and  approximately  2,200  square  feet : 
cold  frames  and  hotbeds. 

In  addition,  the  department  has  2  acres  of  land  used  for  the  summer  culture 
carnations,  galdioli,  dahlias,  sweet  peas,  bedding  plants,  etc.  This  also  incluc. 
a  small  garden  devoted  to  the  culture  of  annuals.  A  large  collection  of  bienni 
and  herbaceous  perennials  is  maintained  and  is  being  enlarged  from  year  to  j^'ear; 
present  the  collection  consists  of  several  hundred  species  and  varieties,  and  provic 
an  excellent  opportunity  for  the  study  of  garden  flowers.  A  small  rose  gard 
is  to  be  planted  in  the  near  future. 

Elective  Courses. 

50.  I.  Greenhouse  Management.  —  For  juniors;  seniors  may  elect.  1 
signed  to  familiarize  students  with  the  methods  followed  in  the  management ; 
greenhouses  and  of  greenliouse  crops  and  the  principles  underlying  the  sani 
history  and  development  of  the  floricultural  industrj^;  preparation  of  soils;  fii 
tilizers;  potting;  watering;  ventilation;  control  of  insects  and  diseases;  methc' 
of  plant  propagation;  forcing  of  plants.  At  some  time  during  the  term  the  met 
bers  of  the  class  will  be  required  to  take  a  one-day  trip  to  visit  large  commerc:: 
establishments.    Lectures,  assigned  readings,  reports  and  laboratory  practice.  1 

2  class  hours.  2  2-hour  laboratory  periods,  credit,  \ 

Assistant  Professor  Mi^LLER.i- 
Prerequisite,  Horticulture  25,  26  and  27.  J 

51.  II.  Greenhouse  Management.  —  For  juniors;  seniors  may  elect.  Cu: 
tinuation  of  Course  50.  Several  field  trips,  to  study  floricultural  establishmenj 
in  the  vicinity,  will  be  made  during  the  laboratory  periods.  ' 
2  class  hours.                                                       1  4-hour  laboratory  period,  credit,  i 

Assistant  Professor  Muller.  ' 

52.  III.  Floral  Arrangement.  —  For  juniors;  seniors  may  elect.  A  stuc: 
of  the  principles  underlying  the  arrangement  and  use  of  cut  flowers  and  plant! 
funeral  designs,  basket  and  vase  arrangement,  table  decorations,  home,  chur^ 
and  all  interior  decorations;  a  study  of  color  as  applied  to  such  work.  Lecture 
assigned  readings  and  reports.  This  course  will  be  limited  to  ten  students, 
2  class  hours.  2  2-hour  laboratory  periods,  credit,  f 

Professor  Thayer. 


Part  II.  „  .  49 

53.  I.  Greenhouse  Construction  and  Heating.  —  For  juniors;  seniors 
may  elect.  The  location,  types,  arrangement,  construction,  cost,  equipment, 
heating  and  ventilating  of  greenhouse  structures;  the  drawing  of  plans  and  study 
;)f  specifications  for  commercial  houses  and  conservatory  ranges.  Such  practical 
work  as  glazing  and  the  construction  of  concrete  benches  and  cold  frames  is  in- 
3luded  as  facilities  allow.  Lectures,  assigned  readings  and  problems. 
3  class  hours.  1  2-hour  laboratory  period,  credit,  4. 

Professor  Thayer. 

55.  III.  Garden  Flowers  and  Bedding  Plants.  —  For  juniors  and  seniors. 
\.  study  of  the  annuals,  biennials,  herbaceous  perennials,  bulbs,  bedding  plants 
md  roses  that  are  valuable  for  use  in  floricultural  or  landscape  gardening  work. 
Methods  of  propagation,  culture  and  uses  of  the  various  plants  are  considered; 
dentifi cation  of  material.  Lectures,  assigned  readings  and  reports. 
]J  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Professors  Thayer  and  Muller. 

75.  I.  Commercial  Floriculture.  —  For  seniors.  A  detailed  study  of  the 
mportant  commercial  cut  flower  crops  and  potted  plants.  Visits  will  be  made 
;o  commercial  establishments  during  the  term.  The  lectures  are  supplemented 
vith  textbooks  and  assigned  readings. 

!  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Professor  Thayer. 
Prerequisite,  Floriculture  51. 

76.  II.     Commercial  Floriculture.  —  For  seniors.    As  stated  under  Course 

;'5. 

ii  class  hours.  1  2-hour  laboratory  period,  credit,  3. 


i*rerequisite.  Floriculture  75. 


Professor  Thayer. 


77.    III.     Commercial    Floriculture.  —  For    seniors.      As    stated    under 
bourse  75. 
I  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

Assistant  Professor  Muller. 
Prerequisite,  Floriculture  76. 

j   79.    II.     Conservatory  Plants.  —  For  seniors.    A  study  of  the  foliage  and 

iowering  plants  used  in  conservatory  work;    methods  of  propagation,  culture, 

hse  and  arrangement;    identification  of  plants.    Lectures,  assigned  readings  and 

eports. 

il  class  hours.  1  2-hour  laboratory  period,  credit,  3. 

1  Professor  Thayer. 

:  80.  III.  Seminar.  —  For  seniors  majoring  in  floriculture.  Advanced  study 
If  subjects  pertaining  to  some  phase  of  floriculture.     All  students  are  assigned 

pecific  problems  and  pursue  study  in  these  problems  by  reading  and  research; 
jhe  results  of  this  study  must  be  presented  in  the  form  of  a  thesis.    Seminars  are 

onducted  weekly. 

class  hour.  2  to  4  laboratory  hours,  not  to  exceed  3  credits. 

Professor  Thayer. 

Forestry. 

Professor  Grose. 

The  forestry  courses  are  intended  primarily  for  prospective  owners  or  managers 
f  farm  woodlots,  and  the  field  work  is  focused  on  typical  New  England  problems, 
'hese  courses  are  broad  enough,  however,  to  furnish  valuable  preparation  for 
iudents  planning  to  study  forestry  in  graduate  schools. 
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The  department  has  an  unusually  complete  equipment  of  the  various  instrui 
ments  used  in  forest  mensuration,  forest  mapping  and  engineering,  timber  esti^ 
mating,  log  scaling,  board  measuring,  etc.;  and  a  large  assortment  of  board^ 
illustrative  of  the  various  commercial  woods  found  in  the  lumber  markets.  The 
State  Forest  Nursery,  comprising  14  acres  of  land  and  containing,  approximately 
10,000,000  trees,  transplants  and  seedlings,  is  on  the  college  farm.  Forests  cotij 
taining  every  variety  of  tree  common  to  New  England  are  within  walking  disj 
tance  of  the  college.  The  college  campus  affords  an  arboretum  containing  a  large 
number  of  trees  not  native  to  New  England.  The  Alount  Toby  Demonstratioi 
Forest  has  an  area  of  approximately  750  acres,  and  contains  the  various  types  o_ 
forest  growth  found  throughout  the  State.  It  serves  as  a  field  laboratory  in  whicl 
students  have  the  privilege  of  working  out  problems  in  silviculture,  forest  meni 
suration  and  management.  Improvement  cuttings,  cuttings  for  utiUzation,  and 
forest  plantings  are  Conducted  by  the  department.  ' 

55.  I.  WooDLOT  Forestry:  Estimating  and  Business  Management. —| 
For  juniors  and  seniors.  Topics:  forest  mapping;  timber-cruising;  determinin^j 
rate  of  growth  and  possible  cut;  financial  returns;  forest  taxation;  our  national 
timber  supply,  present  and  future. 

1  2-hour  and  1  4-hour  laboratory  period,  credit,  3: 

Professor  Grose. 

56.  II.  WooDLOT  Forestry:  Logging,  Milling  and  Marketing.  —  Fo^ 
juniors  and  seniors.  Topics:  felling  trees;  sawing  logs;  hauling  logs;  the  port] 
able  mill;  the  stationary  niill;  seasoning,  measuring  and  skippmg  lumber;  lum! 
ber  grades  and  prices;  legal  forms;  by-products  of  the  woodlot;  adaptability  Oj 
species  to  uses;  wood-using  industries  of  Massachusetts. 
2  class  hours.  1  2-hour  laboratory  period,  credit,  3 

Professor  Grose. 
Prerequisite,  Forestry  55. 

57.  III.  Woodlot  Forestry:  Timber-raising.  —  For  juniors  and  seniorsi 
Topics:  forest  plantmg;  weeding;  release  cuttings;  pruning;  thinnmg;  salvage 
cutting;  protection  from  insects,  fungi,  fire,  etc.;  final  cutting  methods  for  natura 
reproduction  of  the  forest. 

1  2-hour  and  1  4-hour  laboratory  period,  credit,  3; 

Professor  Grose. 

58.  III.  VfooDLOT  Forestry:  Brief  Survey.  —  For  juniors  and  senioi- 
A  condensation  of  Courses  55,  58  and  57  for  those  who  have  only  one  term  h 
give  to  forestry. 

2  class  hours.  1  2-hour  laboratory  period,  credit,  3, 

Professor  Grose. 


Horticultural  Manufactures.  ] 

Professor  Chenoweth,  Mr.  Robertson.  j 

The  courses  aim  to  give  a  practical  knowledge  of  the  problems  connected  witV 
food  preservation.  Emphasis  is  placed  upon  the  conservation  of  the  cheajioi 
grades  of  fruits  and  vegetables,  to  the  end  that  the  whole  crop  may  be  markoh^ 
at  a  profit  and  that  wholesome  food  products  may  result  from  what  would  othcrwisi 
be  lost.     The  social  and  economic  values  of  this  work  are  constantly  emphasizcii 

The  department  occupies  three  laboratory  rooms  in  Flint  Laboratory,  two  ii 
Fisher  Laboratory,  with  offices  in  Wilder  Hall  and  French  Hall.     The  gen* ; 
equipment  of  the  department,  both  for  the  use  of  students  and  for  manufactui' 
purposes,  may  be  grouped  under  the  following  heads:  — 

1.     Canninr/.  —  A  modern  canning  outfit,  including  both  steam-pressure  cookc! 
and  hot-water  baths,  hand  and  power  can  sealers,  peeling  and  slicing  machines,  :| 
string  bean  cutter,  hcat-pcnctration  thermometers,  electric  incubator  and  a  largcj 
assortment  of  all  types  of  home  canning  equipment. 
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2.  Evaporalion.  —  Two  small  orchard  evaporators,  a  tunnel  drier,  peeling 
lachines,  slicers  and  a  general  assortment  of  driers  adapted  to  home  evaporation. 

3.  Fruit  Juices,  Butters,  etc.  —  A  hand  cider  mill,  a  motor-driven  hydraulic 
ress,  a  steam-jacketed  kettle,  an  apple-butter  cooker,  and  cider  and  vinegar 
isting  apparatus. 

Elective  Courses. 

75.  I.  Horticultural  Manufactures.  —  For  seniors  and  graduate  stu- 
3nts.  A  practical  course  in  food  preservation  dealing  primarily  with  fruits 
id  vegetables.  The  canning  of  fruits  and  vegetables  as  practiced  in  the  home 
id  in  commercial  canneries;  evaporation  of  fruits  and  vegetables,  the  various 
'■pes  of  equipment  and  methods  of  preparation  of  products.     The  manufacture 

(a)  fruit  products,  such  as  butters,  jams,  jellies,  fruit  juices,  marmalades, 
[•eserves,  vinegars,  pastes,  etc.;  (b)  vegetable  products,  as  pickles,  piccahlli, 
aierkraut,  soups,  etc.  Particular  attention  is  given  to  study  and  use  of  all  types 
'  equipment  suitable  for  use  in  the  home  or  small  factory,  together  with  methods 
ir  testing  a  large  variety  of  manufactured  products.  The  emphasis  is  on  canning, 
:ying  and  study  of  equipment. 

class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Professor  Chenoweth. 

76.  II.  Horticultural  Manufactures.  —  For  seniors  and  graduate  stu- 
2nts.  A  continuation  of  Course  75.  The  emphasis  in  this  course  is  placed  on 
le  manufacturing  and  testing  of  fruit  and  vegetable  products. 

class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Professor  Chenoweth. 
rerequisite,  Horticultural  Manufactures •75. 

77.  IK.  Horticultural  Manufactures.  — •  For  seniors  and  graduate  stu- 
ints.  Continuation  of  courses  75  and  76,  dealing  prunarily  with  maple  products, 
Le  canning  of  meats  and  spring  vegetables,  and  studies  of  special  problems  in- 
)lved  in  establishing  and  operating  home  and  farm  factories. 

2  2-hour  laboratory  periods,  credit,  2. 
Professor  Chenoweth. 

78.  III.  Horticultural  Manufactures.  —  For  seniors  atid  graduate  stu- 
3nts.  A  general  course  in  food  preservation,  including  lectures,  readings  and 
boratory  work  in  the  canning  and  evaporation  of  fruits  and  vegetables,  the 
anufacture  of  fruit  and  vegetable  products.  Special  emphasis  will  be  given  to 
le  conservation  of  the  low-grade  fruits  and  vegetables  in  the  home  and  in  the 
xm  factory. 

class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Professor  Chenoweth. 

I  80.  I.  Horticultural  Manufactures.  — ■  For  senior  women.  A  course 
baling  with  the  problems  of  food  preservation  in  the  home.  Application  of 
]'esent-day  knowledge  to  the  practices  of  canning,  pickling,  drying  and  the  manu- 

cture  of  fruit  and  vegetable  products  in  the  home. 

class  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Professor  Chenoweth  and  Mr.  Robertson. 

81.  II.  Horticultural  Manufactures.  • —  For  senior  women.  A  continua- 
on  of  Course  80.  The  emphasis  will  be  placed  on  methods  of  preserving  the  small 
uits,  home  storage  of  fruits  and  vegetables,  the  preservation  of  foods  with  salt 
id  the  manufacture  of  a  variety  of  vegetable  pickles,  the  manufacture  of  fruit 
Tups  and  their  blending  to  form  fruit  beverages,  the  manufacture  of  fruit  candies 
id  candied  fruits. 

class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Professor  Chenoweth. 
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Horticulture. 

Professor  Waugh,  Professor  Thompson,  Assistant  Professor  Drain,  Mr.  French. 

The  general  subject  of  horticulture  divides  naturally  into  subjects  of  pomology 
floriculture,  forestry,  landscape  gardening  and  vegetable  gardening.  A  number  ( 
courses  relate  to  more  than  one  of  these  subjects,  and  are  therefore  grouped  hei 
under  the  general  designation  of  horticulture. 

Required  Courses. 

25.  I.  Relationships  and  Associations  of  Horticultural  Plants. - 
For  sophomores.  A  study  of  the  outstanding  characters  utilized  in  acquiring 
practical  knowledge  of  the  principal  species  and  varieties  of  cultivated  plant; 
together  with  a  consideration  of  those  principles  which  determine  the  natur; 
associations  of  plants  in  so  far  as  they  bear  on  the  best  methods  of  plant  cultun 
1  class  hour.  2  2-hour  laboratory  periods,  credit,  ; 

Professor  Thompson. 

26.  II.     Horticultural    Practices.  —  For    sophomores.    This    course 
designed  to  demonstrate  and  explain  the  principles  underlying  the  practical  cult 
vation  of  economic  plants.     Consideration  will  be  given  to  the  methods  of  prop; 
gation  and  to  the  culture  of  plants  in  their  relation  to  soils,  tillage,  water  an 
food  supply,  etc. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  ; 

Assistant  Professor  Drain. 

27.  III.  Breeding  of  Horticultural  Plants.  —  For  sophomores.  A  stud 
of  the  principles  of  inheritance  as  applied  to  plants;  together  with  a  consideratio 
of  the  methods  used  and  problems  involved  in  the  improvement  of  horticultur; 
crops. 

5  class  hours.  Credit,  i 

Mr.  French. 

Elective  Courses  {General) . 

50.  I.  Plant  Materials.  —  For  juniors;  seniors  may  elect.  Aims  to  mak 
the  student  familiar  with  the  distinguishing  characters  of  trees,  shrubs  and  wood 
vines  used  in  ornamental  plantings;  together  with  the  propagation  and  care  c 
the  same. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  ^ 

Professor  Thompson. 

51.  III.  Plant  Materials.  —  For  juniors;  seniors  may  elect.  A  continua 
tion  of  Course  50,  taking  up  the  field  uses  of  trees,  shrubs  and  woody  cUmber.^ 
their  natural  habitats,  soils  and  plant  associations,  with  a  view  to  supplying  to  th 
students  in  landscape  gardening  and  floriculture  a  knowledge  of  the  species  an. 
varieties  used  in  ornamental  planting.  Frequent  practicums  and  field  excursiont 
3  class  hours.  2  2-hour  laboratory  periods,  credit,  [: 

Professor  Thompson. 
Prerequisite,  Horticulture  50. 

75.  III.  Horticulture  Review.  —  Required  of  all  seniors  majoring  in  t\v 
Division  of  Horticulture.  Designed  to  correlate  the  various  branches  of  plan 
science  and  horticultural  practice. 

1  lecture  hour,  1  conference  i^eriod.  Credit,  - 

Professor  Waugii. 

Landscape  Gardening. 

Professor  Wauqh,  Assistant  Professor  Hauhison,  Assistant  Professor  Quinlan. 

The  purposes  of  the  courses  are:  (1)  To  train  men  for  the  profession  in  all  it 
branches.  As  a  rule  graduates  should  first  enter  the  employ  of  established  landi 
scape  architects,  nurserymen  or  park  superintendents,  and  after  an  apprenticeshiij 
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d  several  years  those  who  have  the  requisite  technical  and  business  ability  may  set 
*  for  themselves.  (2)  To  train  men  for  public-service  work  in  national,  State 
Id  municipal  parks  and  forests.  (3)  To  train  men  for  country  planning,  this 
jiction  being  exercised  through  various  public  institutions  and  organizations. 
1 1  To  train  teachers  and  extension  workers  in  lines  of  landscape  gardening  and 
He  improvement.  (5)  To  give  a  broad  and  liberal  general  education  stressing 
13  fundamental  principles  of  art. 

The  department  has  large,  well-lighted  drafting  rooms,  with  necessary  equip- 
imt,  such  as  planimeters,  eidograph,  pantograph,  blueprinting  outfit,  etc.;  and 
!,;omplete  outfit  of  surveying  instruments,  including  transits,  levels,  plane  tables, 
'israatic  compasses,  hand  levels,  etc.  The  college  campus  presents  an  unusually 
'od  collection  of  the  plant  materials  used  in  landscape  gardening. 


j  Drawing. 

I  Required  Courses. 

125.  I.  Free-hand  Drawing.  —  For  sophomores;  juniors  and  seniors  may 
^:ct.  Lettering;  free-hand  perspective;  sketching  from  type  models,  leaves, 
Iwers  and  trees,  houses,  etc.;  laying  flat  and  graded  washes  in  water  colors; 
',ter-color  rendering  of  leaves,  flowers  and  trees. 

^4  2-hour  laboratory  periods,  credit,  4. 
Assistant  Professor  Quinlan. 

26.  II.  Mechanical  Drawing.  —  For  sophomores;  juniors  and  seniors  may 
^ict.  Inking  exercises;  geometric  problems;  projection;  intersections;  isometric; 
kdes  and  shadows;  parallel;  angular  and  oblique  perspective;  perspective  draw- 
■\l  of  buildings.     Students  should  have  preparation  in  plane  and  solid  geometry, 

3  2-hour  laboratory  periods,  credit,  3. 
Assistant  Professor  Quinlan. 

27.  III.  Topographical  Drawing.  —  For  sophomores;  juniors  and  seniors 
ly  elect.  Conventional  signs  and  mapping  in  ink;  conventional  coloring  and 
ip  rendering  in  water  colors. 

'  4  2-hour  laboratory  periods,  credit,  4. 

Assistant  Professor  Quinlan. 
erequisite.  Drawing  26. 

30.  I.  Elementary  Design.  —  For  sophomore  women.  Offered  for  the 
ar  1926-27. 

3  2-hour  laboratory  periods,  credit,  3. 
Assistant  Professor  Quinlan. 

Landscape  Gardening. 

Elective  Courses. 

50.  I.  Mapping  AND  Topography.  —  For  juniors.  Reconnoissance  surveys 
d  mapping,  with  special  reference  to  the  methods  used  in  landscape  gardening, 
ust  be  followed  by  Course  51. 

2  2-hour  laboratory  periods;  2  3-hour  laboratory  periods,  credit,  5. 

Assistant  Professor  Harbison. 
"  erequisites,  Mathematics  26  and  27,  Drawing  25,  26  and  27. 

j51.  II.  Elements  OF  Landscape  Gardening.  —  For  juniors.  Detailed  study 
f  selected  designs  of  leading  landscape  gardeners;  grade  design,  road  design,  etc. 

3  3-hour  laboratory  periods,  credit,  4. 
Assistant  Professor  Harrison. 
erequisite,  Landscape  Gardening  50. 


54  ...  .       .    P-I^' 

52.  III.  Geneeal  Design.  —  For  juniors.  Field  notes;  examination  of  co  ■ 
pleted  works  and  those  under  construction;  design  of  architectural  details;  writ  i 
reports  on  individual  problems. 

2  2-hour  laboratory  periods;  2  3-hour  laboratorj^  periods,  credit 

Assistant  Professor  Harrisox 
Prerequisites,  Landscape  Gardening  50  and  51,  and  either  plant  materials  (Ho; 
culture  50  and  51)  or  advanced  mathematics. 

75.  I.  Theory  of  Landscape  Art.  —  For  seniors  and  graduates.  The  g  • 
eral  theory  and  applications  of  landscape  study,  including  a  brief  history  of  the  ; , 
3  class  hours.  Credit  . 

Professor  Waugh 

76.  I.     Civic  Art.  —  For  seniors.    The  principles  and  appHcations  of  mc 
civic  art,  including  city  plamiing,  city  improvement,  village  improvement 
rural  improvement,  with  special  emphasis  upon  country  planning.    Must  be  ;■ 
lowed  by  Course  77. 

3  3-hour  laboratory  periods,  credit  . 
Assistant  Professor  Quinlan 
Prerequisite,  Landscape  Gardening  52, 

77.  III.     Country  Planning.  —  For  seniors.     As  stated  under  Course 

3  3-hour  laboratory  periods,  credii 


Prerequisite,  Landscape  Gardening  76. 


Professor  Waugh 


78.  I.    Architecture  (1926-27).  —  Alternates  with  Course  79.    For  jun; 
and  seniors.    The  history  of  architectural  development,  the  different  historic  tv] 
with  special  reference  to  the  underlying  principles  of  construction  and  di 
and  their  relations  to  landscape  design.     Illustrated  lectures,  field  trips,  stuJ 
details  including  preparation  of  plates. 

3  class  hours.  Credii, 

Assistant  Professor  Harrisox 

79.  I.  Construction  and  Maintenance  (1927-28).  —  Alternates  v, 
Course  78.  For  juniors  and  seniors.  Detailed  instruction  in  methods  of  constr 
tion  and  planting  in  carrying  out  plans,  in  organization,  reportmg,  accounti 
estimating,  etc.;  maintenance  work  in  parks  and  on  estates,  its  organizati 
management,  cost,  etc. 

3  class  hours.  Credii, 

Assistant  Professor  Harrison 

80.  II.  Theory  of  Design.  —  For  seniors.  Lectures;  exercises  in  ji 
design  in  two  and  three  dimensions;   conventional  designs;  modeling. 

3  3-hour  laboratory  periods,  crecUt. 
Professor  Waugh 
Prerequisite,  Landscape  Gardening  52. 

81.  II.  Estate  Design.  — ■  For  seniors.  Grading  and  planting  plans;  gai\i 
designs  and  planting. 

3  3-hour  laboratorj'  periods,  credit, 
Assistant  Professor  Harrison. 

82.  III.     Park  Design.  —  For  seniors. 

3  3-hour  laboratory  periods,  credit, 
Assistant  Professor  Harrison.: 
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Pomology. 

Professor  Sears,  Professor  Van  Meter,  Assistant  Professor  Drain,  Mr.  French,  Mr.  Roberts. 

Tlie  object  of  the  course  is  to  give  a  training  which  shall  be  thoroughly  practical 
1(1  yet  scientific.  This  should  fit  men  to  enter  the  field  of  practical  fruit  growing, 
it  will  furnish  an  excellent  foundation  for  further  study. 

The  department  has  50  acres  in  fruit  plantations.  The  apple  orchards  comprise 
lOut  35  acres,  and  there  are  blocks  of  pears,  peaches,  plums  and  cherries.  In 
lall  fruits  there  are  plantings  of  strawberries,  raspberries,  blackberries,  currants 
id  blueberries.  There  are  four  vineyards,  with  a  total  area  of  5  acres,  in  which 
e  leading  varieties  and  the  principal  types  of  pruning  and  training  are  repre- 
ated.  In  these  plantations  are  50  varieties  of  grapes,  representing  three  native 
nerican  species  and  many  hybrids;  20  varieties  of  peaches;  20  varieties  of  pears; 
I  of  plums,  including  five  species  and  many  hjdjrids;  and  100  varieties  of  apples. 
The  department  has  an  excellent  equipment  of  spraying  and  dusting  machinery, 
eluding  various  styles  and  sizes  of  power  sprayers,  and  many  types  of  barrel 
imps  and  smaller  sprayers.  There  is  also  an  excellent  assortment  of  orchard 
ols,  including  a  tractor,  plows,  harrows,  fertilizer  sowers,  etc. 
Fisher  Laboratory  is  one  of  the  best  planned  and  equipped  packing  and  storage 
)uses  in  the  United  States.  It  includes  six  refrigerated  rooms;  four  storage 
cms  not  refrigerated;  one  large  laboratory  room  and  one  classroom,  besides 
nple  storage  room  for  .fruit  packages  and  equipment.  The  equipment  for  the 
lilding  itself  includes  four  types  of  apple  sizers ;  packing  tables  and  box  and  bar- 
1  presses  of  various  types,  besides  all  kinds  of  packages  and  the  smaller  equip- 
ent  necessary  for  thoroughly  modern  work  in  gi^ading  and  packing  fruit.  The 
ipartment  is  equipped  with  lockers  and  with  pruning  and  other  tools  for  the  use 
students  in  laboratorj^work,  which  is  made  a  leading  feature  in  all  the  courses 
pomology. 

Elective  Courses. 

50.  I.  Practical  Pomology. —  For  juniors;  seniors  may  elect.  A  study  of 
lC  general  principles  of  the  growing  of  fruits,  dealing  with  such  questions  as 
lection  of  site,  soils,  windbreaks,  laying  out  plantaticns,  choice  of  nursery  stock, 
•uning,  culture  of  orchards,  orchard  fertilizers,  cropping  orchards,  etc.  Text- 
)oks,  lectures,  and  reference  books;    field  and  laboratory  exercises. 

class  hours.  1  2-h.our  laboratory  period,  credit,  3. 

Professor  Sears  and  Mr.  Roberts. 
ferequisite.  Horticulture  27. 

51.  II.  Practical  Pomology.  —  For  juniors;  seniors  may  elect.  As  stated 
ider  Course  50. 

class  hours.  1  2-liour  laboratory  period,  credit,  3. 

Professor  Sears  and  Mr.  Roberts. 
ferequisite,  Pomology  50. 

52.  III.  Small  Fruits.  —  For  juniors;  seniors  may  elect.  A  study  of  the 
owing  of  small  fruits,  including  raspberries,  blackberries,  strawberries,  currants, 
ueberries  and  grapes,  dealing  with  such  questions  as  their  propagation,  select- 
g  a  site  for  the  plantation,  soils,  fertilizers,  pruning,  harvesting,  marketing,  etc. 
class  hours.  1  2-hour  laboratory  period,  credit,  3. 
j  Professor  Sears  and  Mr.  Roberts. 
rerequisite.  Horticulture  27. 

:  54.    II.     Systematic  Pomology.  —  For  juniors;   seniors  may  elect.     A  study 
i   varieties  of  fruits  including  identification,   nomenclature,   relationships   and 
assification.     This  course  is  advised  but  not  required  of  candidates  for  the  varsity 
uit  judging  team.     Lectures,  textbooks,  laboratory  and  field  exercises, 
class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Assistant  Professor  Drain. 
rerequisite.  Horticulture  27. 
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75.  I.  Systematic  Pomology,  —  For  seniors.  A  continuation  of  Course  5- 
with  special  reference  to  nursery  variety  certification,  variety  studj''  of  pear 
grapes,  plums,  cherries,  strawberries,  raspberries,  blueberries  and  blackberries. 

1  class  hour.  2  2-hour  laboratory  periods,  credit, . 

Assistant  Professor  Drain. 
Prerequisite,  Pomology  54. 

76.  II.  Orchard  Management.  —  For  seniors.  This  course  will  consid( 
the  more  important  problems  in  connection  with  the  organization  and  managemei 
of  a  fruit  farm.  Specialization  and  diversification  and  the  place  of  each  of  tli 
common  fruit  crops  on  the  farms  of  Massachusetts  will  be  studied  in  relation  to  tl; 
distribution  of  labor  and  income.  The  combination  of  fruit  gro'Ring  with  othii 
lines  of  farming  will  be  discussed  in  connection  Avith  conditions  in  this  State  ar, 
combinations  in  successful  operation  will  be  studied.  The  course  is  intended 
bring  principles  learned  in  the  previous  years  in  college  to  bear  upon  the  particulij 
problems  of  the  fruit  grower. 

2  class  hours.  1  2-hour  laboratory  period,  credit, 

Professor  Van  IMeter. 
Prerequisite,  Pomology  51. 

77.  I.  Commercial  Pomology.  —  For  seniors.  The  picking,  handling,  stoj 
ing  and  marketing  of  fruits,  including  a  discussion  of  storage  houses,  fruit  packagej 
methods  of  grading  and  packing.  Especial  emphasis  is  placed  upon  laborato]| 
and  field  work,  where  the  student  is  given  actual  practice  in  the  picking  and  pac' 
ing  of  most  of  the  principal  fruits. 

1  class  hour.  2  2-hour  laboratory  periods,  credit, 

Mr.  Roberts. 
Prerequisite,  Pomology  51. 

7S.  III.  Spraying.  —  For  seniors.  A  study  of  (a)  spraying  materials,  the 
composition,  manufacture  and  preparation  for  use;  the  desirable  and  objectio:- 
able  qualities  of  each  material,  formulas  used,  cost,  tests  of  purit3^  (6)  Sprayii 
machinery,  including  all  the  principal  types  of  pumps,  nozzles,  hose  and  vehicle, 
their  structure  and  care,  (c)  Orchard  methods  in  the  application  of  the  variov 
materials  used,  with  the  important  considerations  for  spraying  each  fruit  and  fi 
combating  each  orchard  pest.  This  course  is  designed  especially  to  familiarize  tl: 
student  with  the  practical  details  of  actual  spraying  work  in  the  orchard.  Sprs 
materials  are  prepared,  spraying  apparatus  is  examined  and  tested,  old  pumps  a",; 
overhauled  and  repaired,  and  the  actual  spraying  is  done  in  the  college  orchan, 
and  small-fruit  plantations.  \ 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  I 

Assistant  Professor  Drain.  ' 

Prerequisite,  Pomology  51  or  79. 

i 

79.  II.  General  Pomology. — ^  For  seniors;  juniors  may  elect.  Planned  t 
meet  the  needs  of  students  who  cannot  devote  more  than  one  term  to  the  subjeo: 
but  who  want  a  general  knowledge  of.  fruit  growing.  Consists  of  lectures  a: 
laboratory  exercises  on  such  topics  as  choosing  the  locations,  kinds  and  varieti 
of  fruits  to  grow,  securing  and  setting  the  plants,  care  and  cultivation,  prunini 
spraying,  pests,  harvesting  and  storing.  }.\ 

2  class  hours.  1  2-hour  laboratory  period,  credit,  (|| 

Mr.  French.  ' 

SO.  I.  Seminar.  —  For  seniors  majoring  in  pomology.  Advanced  study  *; 
problems  relating  to  the  business  of  fruit  growing.  Each  student  is  assigned  \ 
major  problem  in  lines  of  work  in  which  he  is  particularly  interested.  lie  pursue 
his  studies  both  by  reading  and  research,  and  the  materials  obtained  will  W 
worked  into  theses  which  are  presented  to  the  seminar  for  discussion.  No  Iccturo 
are  given,  but  seminar  meetings  are  held  for  one  period  each  week. 
1  class  hour.  Credit,  \ 

The  Department. 
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81.  II.  Seminar.  —  For  seniors  majoring  in  pomology.  A  continuation  of 
iurse  SO.    One  seminar  meeting  eacli  week. 

jslass  hour.  Credit,  1. 

The  Department. 

S2.  III.  Seminar.  — •  For  seniors  majoring  in  pomology.  A  continuation  of 
(Iurse  81.    One  seminar  meeting  each  week. 

jilass  hour.  Credit,  1. 

The  Department. 

Vegetable  Gardening. 

Professor  Waugh,  Assistant  Professor  Snyder  and  Mr.  Stout. 

The  courses  in  Vegetable  Gardening  are  designed  for  students  who  wish  to  enter 
:|nmercial  vegetable  growing,  the  seed  business,  or  professional  work,  such  as 
i;  ,ching  or  experimental  work.  Each  of  these  fields  offers  wide  possibilities  and 
t  i  advancement  of  vegetable  production  will  depend  upon  the  number  and  quality 
:the  men  trained  along  these  hues. 

;rhe  department  has  ten  acres  of  land,  3,800  sq.  ft.  of  greenhouse  space,  and  150 
jibed  sash,  all  of  which  are  used  to  provide  laboratory  facilities.  Part  of  this 
•iiipment  is  used  for  the  non-commercial  laboratory  work,  such  as  the  students' 
^•dens  and  the  type  and  variety  garden,  while  the  remainder  is  devoted  to  com- 
arcial  laboratory  work. 

[n  addition  the  department  maintains  at  Waltham,  Massachusetts,  the  Market 
Ljrden  Field  Station.  Here  the  experimental  and  extension  work  of  the  depart- 
qnt  is  carried  on. 

Elective  Courses. 

)0.  III.  General  Vegetable  Gardening.  —  For  juniors;  seniors  may  elect, 
general  course  for  those  students  who  desire  a  general  knowledge  of  agriculture, 
t  do  not  care  to  spend  the  time  for  extreme  specialization.  Designed  to  teach 
s  fundamentals  of  vegetable  growing  so  they  may  be  applied  (1)  to  the  growing 
vegetables  commercially  as  a  cash  crop  with  other  tj^pes  of  agriculture,  (2)  to 
!  growing  of  vegetables  in  the  home  garden,  (3)  to  agricultural  teaching  in  sec- 

cjiary  schools,  and  (4)  to  professional  agricultural  work  other  than  teaching. 

"  lass  hours.  2  2-hour  laboratory  periods,  credit,  5. 


)2.  II.  Practical  Vegetable  Gardening.  —  For  juniors;  seniors  may  elect. 
C|urses  52  and  53  are  designed  for  those  students  who  wish  to  obtain  a  knowledge 
C: vegetable  growing  in  order  that  they  may  apply  this  to  the  successful  commercial 
pduction  of  vegetables,  or  to  become  fitted  for  professional  work  such  as  teaching 
ai  research  work.  The  course  begins  with  a  consideration  of  vegetables  as  a  food, 
tji  part  they  play  in  the  food  supply  of  the  city,  State,  or  nation,  and  Massachu- 
Sits'  part  in  this  type  of  food  production,  followed  by  a  study  of  the  fundamentals 
0 vegetable  gardening.  Deals  with  such  questions  as  the  selection  of  a  location; 
sjis,  manures  and  fertilizers,  green  manures  and  cover  crops;  seeds  and  seeding; 
pnting,  tillage,  irrigation;  control  of  insects  and  diseases.  Includes  a  detailed 
s  dy  of  the  cultural  requirements  of  the  common  vegetable  crops,  and  the  prin- 
cles  of  rotation  and  double  cropping.  Text  and  reference  books.  Laboratory 
a  I  field  exercises. 
3  lass  hours.  2  2-hour  laboratory  periods,  credit.  5. 


Birequisites,  Horticulture  26,  Agronomy  75. 


)3.    III.     Practical  Vegetable   Gardening. — 'For  juniors;    seniors   may 
e,3t.    As  stated  under  Course  52. 
Slass  hours.  2  2-hour  laboratory  periods,  credit,  5. 

1  ^requisite,  Vegetable  Gardening  52. 
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75.  I.  Types  and  Varieties.  —  For  seniors.  Includes  the  systematic  stuti 
of  types,  varieties  and  strains  of  the  leading  vegetable  crops;  exliibiting  ai, 
judging  of  vegetables;  determination  of  quality  in  vegetables;  seed  growinj 
variety  improvement,  rogueing,  seed  harvesting,  curing  and  storing.  ' 

3  class  hours.  2  2-hour  laboratory  periods,  credit, 


Prerequisite,  Vegetable  Gardening  53  or  50. 

76.  II.  Vegetable  Forcing.  — •  For  seniors.  A  study  of  types,  material 
construction,  location,  arrangement,  capacity  and  cost  of  greenhouses  for  growii; 
vegetables.  A  brief  consideration  of  the  heating  plant,  ■ —  the  type,  mstallatio! 
piping  and  management;  also  the  study  of  greenhouse  vegetable  crops  and  thf|| 
production  as  practiced  by  commercial  growers. 
3  class  hours.  2  2-hour  laboratory  periods,  credit, 


Prerequisite,  Vegetable  Gardening  53  or  50. 


. 


77.  III.  Commercial  Vegetable  Growing.  —  For  seniors.  A  consideratif 
of  vegetable  growing  as  a  business.  A  study  of  this  speciahzed  type  of  farmin 
including  places  where  developed,  types,  extent,  economic  unportance,  capitaliz: 
tion,  equipment  and  other  fundamental  problems  of  commercial  vegetable  garde'] 
ing.  Students  assist  in  the  planning  and  operation  of  a  typical  market-gardeni 
area.  Visits  are  made  to  market-gardening  and  truck-gardening  farms. 
3  class  hours.  2  2-hour  laboratory  periods,  credit, 


Prerequisite,  Vegetable  Gardening  53  or  50. 

DIVISION  OF  SCIENCE. 

Professor  GoRDO>f. 

[Heavy-faced  type  indicates  the  term  in  which  the  course  is  given.  Numbering  of  courses:  1  to  24,  ina^ 
sive,  freshmen;   25  to  49,  inchisive,  sophomores;   50  to  74,  inclusive,  juniors;  75  to  99,  inclusive,  seniors.] 

Botany. 

Professor  Osmun,  Assistant  Professor  Clark,  Assistant  Professor  McLaughlin,  Assistant  Professor  Torkij 

Assistant  Professor  Davis.  "     ] 

A  knowledge  of  the  principles  of  plant  life  is  fundamental  in  agricultural  educ,! 
tion.  The  required  courses  in  botany  are  planned  with  this  and  the  general  edil 
cational  value  of  the  subject  in  view.  Elective  courses  are  of  two  types:  (1)  thot, 
which  have  for  their  chief  aim  the  direct  support  of  technical  courses  in  agricUi 
ture  and  horticulture,  and  (2)  those  providing  broader,  more  intensive  training  i 
the  science.  Courses  in  the  second  group  may  lead,  when  followed  by  postgraduaij 
study,  to  specialization  in  the  field.  They  also  furnish  excellent  training  for  thof 
specializing  in  other  sciences  and  in  scientific  agriculture.  In  all  undergraduai 
courses  the  relation  of  the  science  of  botany  to  agriculture  is  emphasized. 

The  department  occupies  Clark  Hall,  a  brick  building  55  by  95  feet,  two  storif 
high,  with  basement  and  attic.  The  building  has  two  lecture  rooms  with  seatiii 
capacity  of  154  and  72,  respectively;  one  seminar  and  herbarium  room;  largj 
laboratories  for  general  and  special  work;  and  smaller  rooms  for  advanced  student; 
A  glass-enclosed  laboratory  for  plant  physiology  adjoins  the  main  building  an 
provides  unusual  facilities  for  the  study  of  phenomena  of  plant  life.  In  additioi 
a  greenhouse  2S  by  70  feet  is  connected  with  the  building.  This  is  for  experiment! 
work  in  plant  pathology  and  physiology,  and  for  growing  plants  needed  for  instruj| 
tion.  The  experiment  station  laboratories  devoted  to  botanical  research  are  ij 
this  building.  ' 

The  laboratories  and  lecture  rooms  arc  of  modern  construction,  finelj'"  lightej 
and  equipped  with  compound  and  dissecting  microscopes,  microtomes,  paraffir 
and  drying  ovens,  physiological  and  other  apparatus,  and  a  large  collection  ( 
charts.     The  herbarium  contains  about  20,000  sheets  of  seed  plants  and  fern, 
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10  sheets  of  liverworts  and  mosses,  and  25,000  specimens  of  fungi.     Facilities 
('((uipment  for  the  study  of  plant  physiology  and  pathology  are  excelled  in 
(.:  other  institutions. 

Required  Courses. 

j.  III.  Introductory  Botany.  —  For  freshmen.  Presents  the  seed  plants 
/il;istfc  organisms  molded  by  their  environment.    Also  introduces  the  student 

lid  hods  of  identifying  and  classifying  plants. 

;iss  hours.  2  2-hour  laboratory  periods,  credit,  4. 

Assistant  Professor  Torrey. 

5.  II.  Introductory  Botany.  —  For  sophomores.  The  anatomy  and  physi- 
ojry  of  the  seed  plants  (Phanerogamia). 

1  ass  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Assistant  Professor  Torrey. 
r  requisite.  Botany  .3. 

6.  III.     Morphology  and  Taxonomy  of  the  Lower   Plants   (Crypto- 
II a).  —  For  sophomores.     Systematic  study  of  typical  forms  of  bacteria,  algge, 

fijgi,  Uchens,  mosses,  ferns.     (Courses  3,  25  and  26  constitute  a  general  elementary 
rse  in  botany,  and  are  required  of  all  students  who  major  in  science.) 
ass  hour.  3  2-hour  laboratory  periods,  credit,  4. 

Professors  Osmun  and  McLaughlin. 

Pi  requisite,  Botany  25. 


Elective  Courses. 

0.  I.  Diseases  of  Crops.  —  For  juniors;  seniors  may  elect.  The  lectures 
a  general  and  are  taken  by  all  who  elect  the  course,  but  in  order  to  permit  students 
t(j  specialize  on  the  diseases  of  crops  most  closely  related  to  their  majors  or  in 
ch  they  are  most  interested,  the  course  is  divided  for  lecture  and  laboratory 
•k  into  the  following  sections:  (I)  diseases  of  truck  and  field  crops;  (II)  dis- 
3s  of  flori cultural  crops  and  ornamentals;  (III)  diseases  of  fruit  crops;  (IV) 
;ases  of  shade  and  forest  trees.  One,  two  or  three  laboratory  sections  may  be 
en. 

I  or  3  class  hours.  1,  2  or  3  2-hour  laboratory  periods,  credits,  2,  4  or  6. 

Assistant  Professor  McLaughlin. 
P  requisites,  Botany  3  and  25. 


1.    n.     Diseases  of  Crops.  —  For  juniors;    seniors  may  elect.     As  stated 
ler  Course  50. 

1  or  3  class  hours.  1,  2  or  3  2-hour  laboratory  periods,  credits,  2,  4  or  6. 

Assistant  Professor  McLaughlin. 
t  requisite.  Botany  50. 


2.  I.  Systematic  Mycology. — -For  juniors;  seniors  may  elect.  Mor- 
piilogy  and  development  of  typical  species  representing  the  orders  and  families 
Oiungi;  practice  in  identification,  collection  and  preservation  of  fungi;  study  of 
3;:tem  of  classification;  collateral  reading.  A  prerequisite  of  the  senior  course  in 
plat  pathology,  but  open  to  all. 

iLass  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Assistant  Professor  Davis. 
F  requisite.  Botany  26. 

3.  II.  Systematic  Mycology.  • —  For  juniors;  seniors  may  elect.  As  stated 
u  ler  Course  52. 

1  lass  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Assistant  Professor  Davis. 
I  requisite.  Botany  52. 
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54.  III.  Systematic  Mycology. — -For  juniors;  seniors  may  elect.  ] 
stated  under  Course  62.  | 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  i 

Assistant  Professor  Davis.  | 
Prerequisite,  Botany  53. 

55.  III.  Plant  Histology.  — For  juniors;  seniors  may  elect.  Comparatij 
study  of  the  tissue  of  plants;  training  in  histological  methods,  including  the  use' 
precision  microtomes,  methods  of  killing,  fixing,  sectioning,  staining  and  mountirl 
collateral  reading  and  conferences.  This  course  offers  valuable  training  in  prepaii 
tion  for  further  work  in  botany. 

5  2-hour  laboratory  periods,  credit,  t 

Assistant  Professors  McLaughlin,  Tokkey  and  Davis. 

Prerequisite,  Botany  3  and  25. 

58.  I.  Systematic  Botany  of  the  Higher  Plants  (1926-27).  —  For  junic| 
and  seniors.  An  intensive  study  of  gymnosperms  and  angiosperms.  Lectures  dfl 
with  the  interrelations  of  the  flowering  plants  and  with  their  ecology,  distributi: 
and  economic  importance.  Laboratory  work  consists  of  a  critical  study  of  typ; 
from  the  most  important  natural  plant  families.  Particular  emphasis  is  laid 
the  flora  of  Massachusetts.  The  departm.ent  herbarium  and  greenhouses  supp^ 
material  of  important  tropical  forms  for  study.     Alternates  with  Course  6L 

2  class  hours.  1  2-hour  laboratory  period,  credit, ' 

Assistant  Professor  Torrey.; 

59.  II.  Systematic  Botany  of  the  Higher  P.lants  (1926-27).  —  For  junic^ 
and  seniors.    As  stated  under  Course  58.    Alternates  with  Course  62. 

2  class  hours.  1  2-hour  laboratory  period,  credit, 

Assistant  Professor  Torrey.' 

60.  III.  Systematic  Botany  of  the  Higher  Plants  (1926-27). — F| 
juniors  and  seniors.    As  stated  under  Course  58.    Alternates  with  Course  63. 

2  class  hours.  1  2-hour  laboratory  period,  credit, ; 

Assistant  Professor  Torrey. 

61.  I.  The  Comparative  Anatomy  of  Green  Pl.\nts  (1927-28). —F; 
juniors  and  seniors.  In  the  lectures  an  intensive  study  is  directed  to  the  comparS 
tive  anatomy  of  green  plants  from  the  evolutionary  standpoint.  Particular  ei| 
phasis  is  laid  upon  the  woody  forms  both  living  and  extinct.  Of  the  latter,  tlj 
department  is  fortunate  in  possessing  excellent  sets  of  micro-preparations  ari 
lantern  slides.     Alternates  with  Course  58. 

2  class  hours.  1  2-hour  laboratory  period,  credit. 

Assistant  Professor  Torrey. 

62.  II.  The  Comparative  Anatomy  of  Green  Piants  (1927-28). — Fd 
juniors  and  seniors.    As  stated  under  Course  61.    Alternates  with  Course  59. 

2  class  hours.  1  2-hour  laboratorj'-  period,  credit,  '• 

Assistant  Professor  Torrey. 

63.  III.     The  Comparative  Anatomy  of  Green  Piants  (1927-28). — Fc 
juniors  and  seniors.    As  stated  under  Course  61.    Alternates  with  Course  60. 
2  class  hours.  1  2-hour  laboratory  period,  credit,  i; 

Assistant  Professor  Torrey. 

75.  I.  Plant  Pathology.  — •  For  seniors.  Compreliensive  stud}''  of  disease! 
of  plants;  training  in  laboratory  methods  and  technique,  including  culture  woij 
and  artificial  inoculation  of  hosts;  miscellaneous  diagnosis;  study  of  literatui 
and  representative  life  histories  of  pathogens.  Prepares  for  civil  service,  e.xper 
ment  station  and  college  work. 

1  class  ]i(;ur.  4  2-hour  laboratorj'-  periods,  credit, ;' 

Professors  Osmun  and  Davis. 
Prerequisite,  Botany  54. 
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70.    II.     Plant  Pathology.  —  For  seniors.    As  stated  under  Course  75._ 
class  hour.  4  2-hour  laboratory  periods,  credit,  5. 

;  Professors  Osmun  and  Davis. 

I -erequisite,  Botany  75. 

77.    III.     Plant  Pathology.  —  For  seniors.    As  stated  under  Course  75. 
class  hour,  4  2-hour  laboratory  periods,  credit,  5. 

Professors  Osaiun  and  Davis. 
•erequisite,  Botany  76. 

j  78.  I.  PiANT  Physiology.  —  For  seniors.  Study  of  the  factors  and  con- 
tions  of  (a)  Plant  Nutrition,  including  the  taking  up  of  water  and  mineral 
.bstances,  the  assimilation  of  carbon  and  nitrogen,  and  the  release  of  energy 
le  to  the  processes  of  dissimilation;  (6)  Plant  Growth,  including  the  influence 
internal  and  external  factors  on  growth,  the  development  of  reproductive  and 
igetative  organs;  (c)  Plant  Movements,  including  those  due  to  the  taking  up  of 
later,  and  those  movements  of  both  motile  and  fixed  forms  in  response  to  external 
imuli.  Weekly  conferences  are  held  at  which  students  report  on  assignments  to 
jiginal  sources  in  the  Hterature. 

j  class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

i  Assistant  Professor  Clark. 

rerequisites,  Botany  26  and  Chemistry  51. 

79.  II.     Plant  Physiology.  —  For  seniors.    As  stated  under  Course  78. 
class  hours.  1  or  3  2-hour  laborator}^  periods,  credit,  3  or  5. 

Assistant  Professor  Clark. 
[•erequisite,  Botany  78  for  the  5-credit  course.  Botany  25  for  the  3-credit  course. 

80.  III.     Plant  Physiology. — -For  seniors.    As  stated  under  Course  78. 
class  hours.  1  or  3  2-hour  laboratory  periods,  credit,  3  or  5. 

Assistant  Professor  Clark. 
rerequisite,  Botany  79. 

General  and  Agricultural  Chemistry. 

ofessor  Lindsey,  Professor  Chamberlain,  Professor  Peters,  Assistant  Professor  Serex,  Dr.  Butler. 

In  teaching  the  courses  in  chemistry,  emphasis  is  laid  on  both  their  educational 
id  their  vocational  value.  The  courses  in  the  freshman  year  deal  with  funda- 
ental  principles,  and  give  the  student  such  an  understanding  of  the  subject  as 
ill  enable  him  to  apply  it  in  farm  practice.  The  more  advanced  courses,  includ- 
g  quantitative  analysis,  organic,  physiological  and  physical  chemistry,  are 
r  those  who  intend  to  become  teachers  and  workers  in  the  allied  sciences,  or  who 
isire  to  follow  agricultural  chemistry  as  a  vocation.  Advanced  training  is  given 
T  means  of  postgraduate  courses  (see  Graduate  School). 

Those  completing  the  undergraduate  courses  are  fitted  for  positions  in  the  agri- 
iltural  industries,  —  fertilizer,  feed  and  insecticide  manufacture,  — •  as  well  as  in 
her  lines  of  industry,  and  in  the  State  experiment  stations,  in  commercial  labora- 
ries,  and  in  high  school  teaching.  Postgraduate  students  are  prepared  for  posi- 
)ns  as  teachers  in  colleges,  and  for  more  advanced  positions  in  industry  and  in 
e  experiment  stations. 

The  new  Goessmann  Chemistry  Laboratory  was  opened  for  classes  in  September, 
124. 

Required  Courses. 

The  freshman  work  consists  of  two  distinct  parts:  Courses  1  and  2  contain  more 
)urs  and  are  for  those  who  have  not  had  chemistry  in  the  secondary  schools,  and 
ourses  4  and  5  are  for  those  who  have  presented  chemistry  for  entrance.  Both 
oups  of  courses  bring  the  student  out  at  the  same  point.  It  is  obviously  to  the 
[vantage  of  the  student  to  take  a  course  in  chemistry  in  high  school  and  thus 
iviate  the  extra  hours  of  Courses  1  and  2  in  the  freshman  year. 
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1.  I.     General  Chemistry.  —  For  freslimen.    This  course  is  for  those  student; 
who  do  not  present  chemistry  for  entrance  and  who  begin  the  subject  in  college 
It  presents  an  introduction  to  the  fundamental  chemical  laws,  together  with 
study  of  the  typical  acid-  and  base-forming  elements  and  their  compounds. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  5 

Dr.  Butler. 

2.  II.     Agricultural    Chemistry.  — •  For    freshmen.      A    contmuation   o| 
Course  I.    A  study  of  the  common  elements.     Special  emphasis  is  placed  on  the  ap| 
plication  of  the  fundamental  chemical  laws  particularly  in  connection  vvith  agricull 
ture  and  e  very-day  life.    Substances  important  in  agriculture,  such  as  superphosphate 
ammonium  sulfate,  muriate  and  sulfate  of  potash,  Paris  green,  arsenate  of  lead 
Bordeaux  mixture,  lime-sulfur  and  emulsions,  are  prepared  in  the  laboratory  an 
studied  in  detail  in  the  classroom;  some  of  the  substances  prepared  may  be  analj'zecl 
Particular  attention  will  be  given  to  a  study  of  the  composition,  properties  an 
reactions  of  soils.     Approximate   quantitative   determinations   of  a  number  <: 
constituents  of  soils  and  fertilizers  will  be  made. 

3  class  hours.  2  2-hour  laboratory  periods,  credit,  ' 

Dr.  Butllr. 

4.  I.  Advanced  General  Chemistry.  —  For  freshm.en.  A  review  of  gen 
eral  chemistry  centered,  for  the  most  part,  about  the  laboratory  work.  Text 
books.  Holmes'  "General  Chemistry,"  and  Peters'  "The  Preparation  of  Siilj 
stances  Important  in  Agriculture."  The  laboratory  work  takes  the  sjmtheti 
form.  Substances  of  agricultural  importance  are  prepared  in  quantity  and  studio 
in  detail  by  the  student.  These  include  ammonium  sulfate,  superphosphati 
muriate  and  sulfate  of  potash,  arsenate  of  lead,  Paris  green,  Bordeaux  mixture 
lim-e-sulfur  and  emulsions. 

2  class  hours.  2  2-hour  laboratory  periods,  credit,  -1 

Professor  Peters. 
Prerequisite,  Entrance  Chemistry. 

5.  II.  Inorganic  Agricultural  Chemistry.  —  For  freshmen.  A  study  o 
the  chemical  composition,  properties  and  reactions  of  soils,  fertilizers,  fungicide 
and  insecticides.  The  laboratory  work  is  divided  into  three  parts:  (a)  quahta 
tive  examination  of  soil,  plant  ash  and  superphosphate;  (b)  approximate  quaii 
titative  determination  of  moisture,  ash,  carbonic  acid,  phosphoric  acid,  potasii 
nitrogen,  etc.,  in  farm  crops,  soils  and  fertilizers;  (c)  special  work  on  retention  u 
salts  by  soil,  leaching  of  lime  from  the  soil  by  carbonated  water,  etc. 

2  class  hours.  2  2-hour  laboratory  periods,  credit,  4 

Assistant  Professor  Serex.  j 

25.  II.  Qualitative  Analysis. — Basic.  —  For  sophomores.  The  S3''stemati<j 
analysis  of  metalUc  salts,  presented  from  the  ionic  viewpoint.  A  close  study  0\ 
the  tests  used  in  the  separation  and  identification  of  the  metals,  and  the  applicatioi. 
of  these  tests  to  unknown  mixtures.  Text,  Medicus'  "Qualitative  Analysis,',! 
with  Stieglitz's  "Qualitative  Analysis"  and  Gooch  and  Browning's  "Qualitative 
Analysis"  for  reference.  This  course  should  be  taken  by  all  intending  to  follovii 
chemistry  as  a  vocation. 

2  class  hours.  2  2-hour  laboratory  periods,  credit , 

Assistant  Professor  Serex. 
Prerequisite,  Chemistry  2  or  5. 

26.  III.  Qualitative  Analysis.  —  Acidic.  —  For  sophomores.  A  continii:i 
tion  of  Course  25. 

1  class  hour.  2  2-hour  laboratory  periods,  credit , 

Assistant  Professor  Serex.  , 

30.  II.  Organic  Agricultural  Chemistry.  —  For  sophomores;  juniors  anq 
seniors  may  elect.  Embraces  the  study  of  the  most  important  groups  of  organi([ 
compounds  of  plants  and  animals,  the  composition  of  plants,  the  chemistry  <'< 
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,  ut  growth,  plants  as  food  and  as  industrial  material,  the  composition  of  animals, 

t :  chemistry  of  digestion,  also  the  study  of  some  of  the  products  related  to  plants 

:.  1  juiimals,  such  as  milk,  butter,  cheese,  sugar  and  alcohol.     The  treatment  of 

sul)ject  is  general,  avoiding  (so  far  as  possible)  complicated  chemica;l  facts  and 

itiouships,  and  endeavoring  simply  to  make  the  student  acquainted  with  the 

lOial  chemistrj''  of  plants  and  animals  and  agricultural  processes  and  products. 

vlhook:    Chamberlain's  "Organic  Agricultural  Chemistry." 

lass  hours.  2  2-hour  laboratory  periods,  credit,  5. 

Professor  Chamberlain. 

Elective  Courses. 

')!.  I.  Organic  Chemistry. — -For  juniors;  seniors  may  elect.  Consists  of 
a  j'Stematic  study,  both  from  texts  and  in  the  laboratory,  of  the  more  important 
cJQpounds  in  the  entire  field  of  organic  chemistry.  Especial  attention  is  given  to 
t'lse  compounds  which  are  found  in  agricultural  products  or  are  manufactured 
f'm  them.  These  include  alcohols,  acids,  esters,  fats,  carbohydrates  and  proteins. 
'ie  work  forms  a  foundation  for  courses  in  physiological  chemistry  and  agricul- 
t!al  analysis,  and  is  especially  planned  for  those  majoring  in  chemistry  or  the 
dier  sciences.  Textbook:  Chamberlain's  "Organic  Chemistry."  Those  elect- 
ii  Course  51  are  expected  to  elect  Course  52. 
£  lass  hours.  2  3-hour  laboratory  periods,  credit,  6. 

Professor  Chamberlain. 
I  requisites.  Chemistry  2  or  5,  and  Chemistry  26  for  those  majoring  in  chemistry. 

)2.  II.  Organic  Chemistry.  —  For  juniors;  seniors  m^ay  elect.  A  contin- 
i,;ion  of  Course  51. 

^  lass  hours.  2  3-hour  laboratory  periods,  credit,  6. 

Professor  Chamberlain. 

)3.  III.  Organic  Chemistry.  —  For  juniors;  seniors  may  elect.  A  contin- 
i  iion  of  Courses  51  and  52,  dealing  principally  with  compounds  of  the  benzene 
s  ies. 

;■  lass  hours.  '  2  3-hour  laboratory  periods,  credit,  6. 

Professor  Chamberlain. 

)1.     I.     Quantitative   Analysis.  —  For   juniors;     seniors   may   elect.     The 
oirse  includes  the  gravimetric  determination  of  chlorides,  sulfates,  iron,  the  volu- 
n  trie  analysis  of  acids  and  bases,  and  the  dichromate  method  for  iron.    Text : 
Sith's  "Quantitative  Chemical  Analysis." 
1  lass  hour.  2  4-hour  laboratory  periods,  credit,  5. 

Professor  Peters. 
la-equisite.   Chemistry  25.     Course  26  is  prerequisite  for  those  majoring  in 
chemistry. 

'2.  II.  For  juniors;  seniors  may  elect.  A  continuation  of  Course  61.  A 
s  dy  of  potassium  permanganate  as  a  volumetric  reagent;  limestone  is  analyzed; 
p!)sphorus  is  determined  in  soil;  and  the  perchlorate  method  for  potash  is  carried 
01 .    Analytical  problems  are  a  part  of  the  work. 

2l[ass  hours.  2  4-hour  laboratory  periods,  credit,  6. 

Professor  Peters. 

13.  III.  For  juniors;  seniors  m.ay  elect.  A  continuation  of  Course  62.  The 
s  dy  of  the  oxidation  reactions  of  iodin,  and  precipitating  reactions  of  thiocyanate; 
lis  green  and  lead  arsenate  are  analyzed.  The  work  closes  with  water  analysis. 
i<  means  of  assigned  readings  students  are  shown  the  importance  of  library  work, 
"iethods  of  the  American  Pubhc  Health  Association"  is  used  as  a  supplementary 
tt. 

1;  lass  hour.  .      2  4-hour  laboratory  periods,  credit,  5. 

Professor  Peters. 
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75.  I.  Physical  Chemistry.  —  For  seniors.  A  study  of  the  fundamenta) :, 
theories  and  laws  of  physical  chemistry  together  with  laboratory  work  whic,-; 
includes  the  important  methods  of  physicochemical  measurements. 
3  class  hours.  6  laboratory  hours,  credit, 

Assistant  Professor  Serex. 
Prerequisite,  Chemistry  61.  j  sj 

80.  I.     Physiological  Chemistry.  —  For  seniors.    Supplementary  to  Course 
51,  52  and  53.    To  those  who  expect  to  take  up  scientific  work  in  microbiologj'ii 
botany,  agronomy,  animal  husbandry,  etc.,  and  who  have  had  Courses  51,  52  an  :: 
53,  it  gives  acquaintance  with  the  chemistry  of  the  physiological  processes  in  plani 
and  animals,  by  means  of  which  some  of  the  important  organic  compounds  studie  : 
in  Courses  51,  52  and  53  are  built  up  in  the  living  organism  or  are  used  as  food  b 
it.    In  the  lectures  the  study  of  food  and  nutrition  as  related  to  both  human  an 
domestic  animals  is  the  principal  subject.     In  the  laboratory  experimental  studid  ; 
are  made  of  the  animal  body  and  the  processes  and  products  of  digestion,  secretio-  ; 
and  excretion.  j 
3  class  hours.                                                   2  2-hour  laboratory  periods,  credit,  !l 

Dr.  Butler. 

81.  II.  Food  Analysis.  —  For  seniors.  Primarily  for  the  study  of  milk  an! 
butter  analytically.  May  also  include  the  analyses  of  other  food  stuffs  for  ni; 
tritive  value  or  for  impurities.  i 
1  class  hour.                                                     2  4-hour  laboratory  periods,  credit,  l\ 

Dr.  Butler,  i 
Prerequisite,  Chemistry  61. 

86.  II.  Review  of  General  Chemistry.  —  For  seniors.  Primarily  fo 
students  majoring  in  chemistry;  others  may  elect  by  permission  from  the  instructoi  ' 
A  knowledge  of  physical  chemistry  is  desirable.  The  review  of  general  chemistr 
is  largely  theoretical,  using  as  text  Alexander  Smith's  "Introduction  to  Inorgaiii 
Chemistry,"  or  Mellor's  "Modern  Inorganic  Chemistry."  Some  subjects  may  b 
enlarged  by  special  lectures,  such  as:  atomic  structure,  Werner's  co-ordinatio 
theory,  crystal  structure  as  shown  by  X-rays. 

3  class  hours.  Credit,  c 

Professor  Peters. 

S7.  III.  History  of  Chemistry.  — •  For  seniors.  An  historical  and  biograpii 
ical  study  of  chemistry  and  chemists.  The  aim  of  the  course  is:  (1)  to  give  tli 
student  a  comprehensive  view  of  the  science  as  a  whole,  through  a  study  of  th 
development  of  new  ideas  and  the  establishment  of  new  theories  and  laws;  aud 
(2)  to  arouse  an  enthusiastic  interest  in  the  subject  and  an  appreciation  of  the  tru: 
spirit  of  scientific  research  through  a  sympathetic  presentation  of  the  work  am; 
lives  of  the  great  chemists  who  have  been  the  creators  of  the  chemistry  of  to-dayl 
The  course  will  consist  of  lectures,  supplemented  by  systematic  correlated  readina 
and  the  preijaration  of  reports  or  essays. 

3  class  hours.  Credit,  o 

Professor  Chajviberlain. 

.    1 

90.  11.     Special  Work  in  Chemical  Problems.  —  For  seniors.    An  assignih 
ment  is  made  to  each  student  and  he  is  expected  to  learn  how  research  is  done 
The  problem  may  be  in  analytical,  general,  agricultural  or  industrial  chemistry' 
and  is  to  be  continued  for  two  terms. 

1  class  hour.  8  laboratory  hours,  credit,  o 

Professor  Peters. 

91.  III.  Special  Work  in  Chemical  Problems.  —  For  seniors.  As  statec 
under  Course  90. 

1  class  hour.  8  laboratory  hours,  credit,  5 

Professor  Peters. 
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!.    II.     Special  Work    in    Organic    Chemistry.  —  For  seniors.  _   In  this 

se,  as  in  Courses  90  to  97,  the  student  may  give  his  attention  primarily  to  one 

of  chemical  study  for  the  purpose  of  becoming  acquainted  with  methods 

f  i  isearch.     To  those  whose  tastes  and  interests  are  in  connection  with  the  organic 

rtlems  of  agricultural  chemistry,  many  subjects  of  study  present  themselves, 

D  ng  which  may  be  mentioned:  proteins,  carbohydrates,  fats,  organic  nitrogenous 

0  pounds  in  fertilizers  and  soils  and  their  relation  to  plants,  the  comniercial 
tluction  of  alcohol  from  agricultural  products,  dyes,  synthetic  medicines, 
e  Limes,  etc. 

■  Lss  hour.  8  laboratory  hours,  credit,  5. 

Professor  Chamberlain. 
!l|  equisites,  Chemistry  51,  52,  53  and  80. 

!.  III.  Special  Work  in  Organic  Chemistry.  —  For  seniors.  As  stated 
rj^r  Course  92. 

iiss  hour.  8  laboratory  hours,  credit,  5. 

Professor  Chamberlain. 
'r  equisite.  Chemistry  92. 

:.  II.  Special  Work  in  Physical  Chemistry.  —  For  seniors.  The  field  of 
g  cultural  chemistry  offers  many  problems  that  have  been  attacked  through  the 
lUods  of  physical  chemistry;  such,  for  example,  are  the  hydrolysis  of  salts  and 
fliinerals  and  the  absorption  of  salts  and  fertihzers  by  soils.  For  students  in- 
sisted in  colloid  chemistry  a  short  course  in  the  fundamentals  may  be  pursued 

1  lis  term  with  the  ultimate  object  of  selecting  a  problem  along  this  line.     This 

0  se  is  designed  to  familiarize  the  student  with  the  Hterature  on  a  special  topic, 
E  to  give  an  insight  into  the  methods  of  research.  Each  student  selects  one 
£  of  work  and  follows  it  through  the  course,  repeating  some  of  the  original  work. 

I  iss  hour.  8  laboratory  hours,  credit,  5. 

Assistant  Professor  Serex. 
'i  'equisite,  Chemistry  75. 

K  III.  Special  Work  in  Physical  Chemistry.  —  For  seniors.  As  stated 
irl5r  Course  94. 

iss  hour.  8  laboratory  hours,  credit,  5. 

Assistant  Professor  Serex. 
h  equisite,  Chemistry  94. 

).  II.  Special  Work  in  Physiological  and  Food  Chemistry.  —  For 
e;  Drs.  An  opportunity  for  those  so  interested  to  pursue  the  study  of  some  physio- 
D!!al  or  food  problem.  This  course  is  intended  to  familiarize  the  student  with 
U  Qature  of  research  under  the  careful  supervision  of  the  instructor.  The  prob- 
BJi  of  physiological  chemistry  are  of  a  varied  and  interesting  character. 

iss  hour.   ■  8  laboratory  hours,  credit,  5. 

Dr.  Butler. 
N 'equisite,  Chemistry  80. 

'.  III.  Special  Work  in  Physiological  and  Food  Chemistry.  —  For 
leiors.    As  stated  under  Course  96. 

1  ISS  hour.  8  laboratory  hours,  credit,  5. 

Dr.  Butler. 
?i 'equisite,  Chemistry  80.  .  . 

Entomolog-y. 

Professor  Fernald,  Professor  Crampton,  Assistant  Professor  Alexander,  Mr.  Farr.^k. 

iitroductory  Course  26  presents  a  comprehensive  view  of  the  relation  of  insects 
'duan,  particularly  as  crop  pests.  The  most  important  pests  are  carefully  studied, 
JO  :ther  with  the  methods  for  their  control.  Courses  50  and  51  are  arranged  for 
^B  ial  study  of  the  pests  of  any  one  line  of  agricultural  or  horticultural  occupation, 
5t;3ted  by  the  student  according  to  his  plan  of  future  work,  with  the  intent  of 
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making  him  thoroughly  familiar  with  the  pests  he  will  meet  in  his  selected  wo 
after  graduation,  and  the  means  of  controlling  them.  The  remaining  courses  a 
for  the  training  of  men  as  State  or  experiment  station  entomologists;  for  tho 
going  into  the  care  of  trees,  etc.,  on  estates,  or  for  cities  and  towns;  and  as  e 
tomological  experts,  for  which  the  demand  has  been  very  large. 

Fernald  Hall  provides  excellent  lecture  rooms  and  laboratories  for  this  depai^ 
ment.  The  laboratories  are  provided  with  individual  desks,  equipped  with,  mici 
scopes  and  all  needed  apparatus  of  all  kinds.  Dissecting  microscopes,  binoculai 
microtomes,  photographic  apparatus,  glassware  and  reagents  are  available  for  u 
and  electric  light  and  gas  are  connected  with  each  desk.  Two  laboratories,  one  f 
juniors  and  seniors,  the  other  for  graduate  students,  are  thus  equipped.  A  depaj 
ment  Hbrary  containing  all  the  more  important  works  on  insects,  supplement 
by  others  on  the  subject  in  the  main  library,  and  by  the  private  hbraries  of  t 
professors,  make  available  more  than  25,000  books  and  pamphlets  on  this  subjei 
In  addition,  aU  the  current  magazines  are  received  and  their  files  are  accessible 
every  one.  A  card  catalogue  giving  references  to  the  pubhshed  articles  on  differs, 
insects  contains  about  65,000  cards,  and  is  probably  the  largest  index  of  its  Id 
in  the  world.  Spray  pumps,  nozzles  and  spraying  apphances  of  all  kinds  are  . 
use  in  various  parts  of  the  courses,  and  a  large  collection  of  insecticides  is  acci 
sible  for  study.  Photographic  rooms  are  specially  prepared  for  the  photogi-ap 
of  insects,  and  the  greenhouses,  gardens,  orchards  and  the  grounds  of  the  colle 
provide  wide  opportunities  for  the  study,  under  natural  conditions,  of  ins( 
pests. 

Course  26  is  required  of  sophomores  in  the  Divisions  of  Horticulture  and  Scien' 
and  may  be  elected  bj^  students  in  the  other  Divisions.  -I 

26.  I.  General  and  Economic  Entomology.  —  For  sophomores;  juni( 
and  seniors  may  elect.  For  students  who  desire  some  knowledge  of  insects,  Y 
who  camiot  give  more  than  one  term  to  the  subject;  also  an  introduction  to  t 
later  courses  for  those  who  intend  to  follow  entomology  further.  Touches  brie 
upon  the  structure  of  insects  so  far  as  this  is  needed  for  such  a  course;  deals  w: 
metamorphosis,  classification  to  the  larger  groups,  and  discusses  the  most  imports  j 
methods  and  materials  used  for  control.  The  greater  part  of  the  time  is  devot 
to  special  study  of  the  most  important  insect  pests,  particularly  of  New  Englar 
showing  their  modes  of  life,  the  injuries  they  cause,  and  the  best  methods  of  cc 
trol.  In  this  way  the  most  serious  pests  of  fruit  trees,  ornamental  trees  and  shrul 
market-garden  and  green-house  pests,  those  attacking  field  crops  and  those  affec' 
ing  animals  and  man,  are  treated. 

4  class  hours.  Credit, . 

Professor  Fernald. 

28.  III.  General  and  Economic  Entomology.  —  For  sophomores;  junic 
and  seniors  may  elect.  Three  class-room  exercises  to  about  May  1;  thereaft 
three  field  exercises  per  week.  In  the  field  the  work  of  insects  found  will  be  studi 
and  a  collection  of  insects  made.  Methods  of  collecting,  preparing  and  mounti: 
insects  for  collections  will  be  taught.  In  the  class  room  until  about  May  1,  studio 
preparatory  to  the  field  work  will  be  given.     Class  limited  to  30  members.  ' 

3  class  hours  to  about  May  1 ;  thereafter, 

3  2-hour  laboratory  periods,  credit. 
The  Department. 
Prerequisite,  Entomology  26. 

50.  I.  Pests  of  Special  Crops.  —  For  juniors;  seniors  ma^'  elect.  F 
students  not  majoring  in  entomology.  The  laboratory  work  is  largely  individit 
in  this  term.  Accordingly,  students  majoring  in  subjects  other  than  entomolog 
but  who  desire  a  more  complete  knowledge  of  the  insects  connected  with  th(j' 
own  major  line  of  work,  can  obtain  it  here.  A  student  majoring  in  floricultui| 
for  example,  will  devote  his  laboratory  time  to  a  careful  study  of  the  insects  injii 
ing  floricultural  crops,  learning  how  to  recognize  them  and  their  work  in  the 
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ifferent  stages,  and  the  best  methods  for  their  control.  Courses  of  this  kind  are 
vailable  on  the  insects  attacking  field  crops,  market-garden  crops,  tree  fruits, 
nail  fruits,  shade  trees  and  shrubs,  flowers,  forest  trees,  the  domesticated  animals, 
ousehold  pests  and  man.  This  work  may  be  continued  in  the  winter  term  also. 
5ee  Course  51,  II.) 

3  2-hour  laboratory  periods,  credit,  3. 
Professor  Fernald. 
rerequisite.  Entomology  26. 

51.  II.  Pests  of  Special  Crops.  — ■  As  stated  in  Course  50,  I.  For  students 
at  majoring  in  entomology.    Those  who  were  not  able  to  take  Entomology  50 

the  fall  may  take  it  here.  Those  who  took  Entomology  50  in  the  fall  have  an 
oportunity  to  continue  the  work  during  this  term  also. 

3  2-hour  laboratory  periods,  credit,  3. 

The  Department. 
rerequisite.  Entomology  26. 

52.  I.  Classification  of  Insects.  —  For  juniors  specializing  in  entomology, 
aboratory  work  on  the  identification  and  classification  of  insects  of  various 
•oups. 

2  2-hour  laboratory  periods,  credit,  2. 

Assistant  Professor  Alexander. 
ccompanying  Entomology  53. 

53.  I.  Insect  Morphology.  —  For  juniors  specializing  in  entomology  and 
r  other  juniors  or  seniors  having  the  prerequisite.  The  lectures  treat  of  the 
rternal  and  internal  anatomy  of  insects,  particularly  those  parts  used  in  iden- 
fication,  a  knowledge  of  which  is  needed,  in  the  accompanying  Course  52.  In 
le  laboratory  the  external  anatomy  of  the  most  important  groups  is  studied, 
aphasizing  the  characters  used  in  learning  the  names  of  insects,  and  to  teach 
le  methods  of  using  analytical  keys. 

class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Professor  Crampton. 
'rerequisite,  Entomology  26. 

55.  II.     Continuation  of  Course  52,  one-half  term.    Insects  and  their  relation 
disease,  one-haK  term. 

4  2-hour  laborator}^  periods,  credit,  4. 
Professors  Crampton  and  Alexander. 

56.  II.  Pests  of  Special  Crops.  —  For  juniors  majoring  in  entomology, 
[dividual  laboratory  work  on  the  most  important  insect  pests  of  this  country, 
id  the  preparation  and  presentation  of  bulletin  material  on  them. 

3  2-hour  laboratory  periods,  credit,  3. 

The  Department. 

57.  III.     Classification  op  Insects.  —  Continuation  of  Course  55. 

2  2-hour  laboratory  periods,, credit,  2. 
Assistant  Professor  Alexander. 

75.  III.  Forest  and  Shade-tree  Insects.  — •  For  juniors;  seniors  may  elect, 
le  lecture  work  deals  with  the  principles  and  methods  of  controlling  insects 
lich  attack  forests  and  forest  products,  shade  trees,  etc.  The  laboratory  periods 
'e  devoted  to  a  study  of  the  more  important  species,  their  identification,  biology 
■id  specific  control  measures.  Field  work  supplements  laboratory  study  if  time 
rmits.  One  entire  Saturday  for  field  excursion  also  required, 
dass  hour.  3  2-hour  laboratory  or  field  periods,  credit,  4. 

Assistant  Professor  Alexander. 
erequisites,  Entomology  26;   52  and  53  desirable. 
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76.  I.  Advanced  Entomology.  —  For  seniors.  Studies  on  insect  bionom,.i; 
scale  insects,  their  structure,  habits,  methods  of  mounting,  identification,  e.; 
studies  of  the  animals  not  insects  with  which  entomologists  are  expected  to  d  1. 

2  class  hours.  3  2-hour  laboratory  periods,  credit  i. 

Professors  Crampton  and  Alexandei 
Prerequisite,  Entomology  55. 

77.  II.  Advanced  Entomology.  —  For  seniors.  Studies  of  the  life  bist(  •, 
habits  and  methods  of  control  of  the  important  insect  pests  of  the  United  Sta ;; 
recognition  tests  of  these  pests  and  an  examination  of  the  literature  on  th  i; 
methods  of  bulletin  preparation. 

3  2-hour  laboratory  periods,  credit  i 
Assistarit  Professor  Alexandei 
Prerequisite,  Entomology  76. 

78.  III.  Advanced  Entomology.  —  For  seniors.  Classification  of  ins  :t 
and  of  their  early  stages;  principles  of  classification,  the  use  of  literature  on  i- 
tomology  and  the  preparation  of  bibliographies  and  indices;  the  enemies  of  inse,3. 
1  class  hour.  3  2-hour  laboratory  or  field  periods,  credi  1. 

Professors  Fernald,  Crampton  and  Alexande: 
Prerequisite,  Entomology  77. 

79.  I.  Insecticides  and  their  Application.  —  For  seniors;  jimiors  i.y 
elect.  I^ectures  on  the  composition,  preparation  and  methods  of  appHcatioiof 
insecticides;  other  control  measures. 

3  class  hours.  Credi  3. 

Professor  Fernal 
Prerequisite,  Entomology  26. 

90.  II.  Evolution.  —  For  seniors;  juniors  may  elect.  In  order  to  der  i- 
strate  the  universal  scope  and  operation  of  the  laws  of  evolution,  the  course  > 
eludes  a  brief  sketch  of  the  probable  origin  and  evolution  of  matter  as  vie  id 
in  the  fight  of  modern  physical  and  chemical  research;  the  evolution  of  the  fiW 
system,  leading  to  the  formation  of  the  earth;  the  changes  in  the  earth,  prep  a- 1 
tory  to  the  production  of  life;  the  physical  and  chemical  basis  of  life;  the  prob  le; 
steps  in  the  formation  of  living  matter,  and  the  theories  concerning  it;  the  e\a-i 
tion  of  living  things;  the  developmental  history  of  man,  and  of  the  races  of  r  :- 
kind;  the  evolution  of  human  intelligence,  languages,  culture,  institutions,  '., 
and  man's  probable  future  in  the  light  of  his  past  development.  Especial  coi  d- 
eration  is  given  to  the  factors  of  evolution,  the  basic  principles  of  hereditj^,  vra-' 
tion  and  similar  topics,  with  particular  reference  to  their  application  to  hu  i; 
welfare;  and  the  recent  contributions  in  the  field  of  entomology  to  the  ad-\-a  :■ 
ment  of  our  knowledge  of  these  fundamental  principles  are  briefly  reviewed. 
3  class  hours.  Credi  3. 

Professor  Crajmpto 

Courses  in  Beekeeping. 

65.  III.  Introductory  Beekeeping.  —  For  juniors.  A  detailed  stud;  1 1 
the  normal  behavior  of  the  honey  bee  and  the  colony  as  a  whole,  followed  I  a 
study  of  such  practical  work  of  the  apiary  as  is  carried  on  in  spring  and  sumi  t, 
In  so  far  as  possible  the  laboratory  work  parallels  the  lecture  work,  and  botb  re 
made  to  follow  the  seasonal  processes  of  the  colony.  Spring  management,  sw  m 
control  and  the  production  and  care  of  the  honey  crop  are  covered  thoroucv. 
The  course  is  designed  to  meet  the  needs  of  the  horticulturist  as  well  as  thof  of ; 
the  honey  producer,  and  should  be  followed  by  Course  85,  I. 
1  class  hour.  2  2-hour  laboratory  periods,  credi  3. 

Mr.  Farra 

85.    I.     Introductory  Beekeeping.  —  For  seniors.    A  continuation  of  Co|t^i' 
65  and  a  completion  of  the  beekeeping  year.    Fall  management,  preparationor  j 
winter  and  wintering  are  studied  in  detail  in  lectures  and  laboratory  work.     Oris:  H 
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diblems  for  student  solution.     It  is  highly  advisable  for  those  taking  Course  65 
It] take  Course  85,  and  thus  complete  the  annual  cycle  of  beekeeping  activity. 
2 lass  hours.  1  2-hour  laboratory  period,  credit,  3. 

I  Mr.  Farrar. 


;().  II.  Advanced  Beekeeping.  —  For  seniors.  A  study  of  the  special 
bleras  with  which  the  beekeeper  deals.  The  diagnosis  and  control  of  the 
ious  bee  diseases,  production  of  wax,  sources  of  nectar,  honey,  bee  anatomy 
I  physiology,  and  marketing  of  the  crop  are  some  of  the  principal  topics  dis- 

e  sed.     The  course  is  designed  for  those  who  intend  going  into  honey  production 

::^]ier  as  a  principal  occupation  or  as  a  side  line.     Field  trips  to  commercial  apiaries; 

I;  oratory  practice  in  queen  rearing. 

2; lass  hours.  1  2-hour  laboratory  period,  credit,  3. 

Mr.  Farrar. 

Mathematics  and  Civil  Engineering. 

Professor  Ostrander,  Professor  Machmer,  Assistant  Professor  Moore,  Mr.  Boutelle. 

?he  work  of  the  freshman  year  is  required.  It  is  intended  to  furnish  the  neces- 
uV  drill  and  groundwork  needed  for  many  of  the  scientific  and  practical  courses 
iDther  departments.  Thoroughness  and  accuracy  are  insisted  upon.  The  ad- 
f  iced  work  in  mathematics  is  taught  from  a  practical  standpoint,  and  many  of 
tappUcations  to  other  subjects  are  given.  The  courses  in  surveying  and  civil 
;]  ineering  are  given  to  furnish  the  groundwork  for  a  professional  career.  Special 
aphasis  is  given  to  the  subjects  bearing  on  highway  construction  and  mainte- 
■liice. 

t  'oi  drawing,  a  room  on  the  north  side  is  used  for  the  draughting.  It  has  draught- 
r  tables,  T  squares,  scales,  etc.,  for  twenty  students.  Vernier  protractors,  par- 
\)A  rules  and  steel  T  squares  are  available  for  precise  work.  A  small  room  is 
'l(oted  to  blueprinting. 

Q  surveying,  the  department  has  a  considerable  number  of  chains  and  tapes, 
'■\i  railroad  compasses,  a  builder's  level,  two  dumpy  levels,  two  Y  levels  and 
\  old  levels  used  for  teaching  the  adjustments.  Six  transits  are  available  for 
tient  use.  Two  are  provided  with  solar  attachments.  An  omnimeter  with  ver- 
ir  reading  to  ten  seconds  is  available  for  geodetic  work.  A  hand  level,  mining 
j'roid  barometer,  and  prismatic  compass  are  provided  for  reconnoissance  work. 
'\.let  of  Gilmor's  needles  and  a  Fairbanks'  machine  are  used  for  cement  testing. 

Required  Courses. 

I.  Higher  Algebra.  —  For  freshmen.  A  brief  review  of  radicals,  quad- 
s'c  equations,  ratio  and  proportion,  and  progressions;  graphs,  binomial  theorem, 
iietermined  coefficients,  summation  of  series,  variation,  continued  fractions,  de- 
e'linants,  permutations  and  combinations,  logarithms,  theory  of  equations. 
liz  and  Crathorne's  "College  Algebra." 
ass  hours.  Credit,  4. 

Professors  Machmer,  Moore  and  Mr.  Boutelle. 


II.    Higher  Algebra.  — •  As  stated  under  Course  1.    Required  of  all  who 
ent  solid  geometry  for  entrance. 

ass  hours.  Credit,  3. 

Professors  Machmer,  Moore  and  Mr.  Boutelle. 


II.  Solid  Geometry.  — •  For  freshmen.  Theorems  and  exercises  on  the 
tfoerties  of  straight  lines  and  planes,  dihedral  and  polyhedral  angles,  prisms, 
Oimids  and  regular  solids;  cylinders,  cones  and  spheres;  spherical  triangles 
B  the  measurement  of  surfaces  and  solids.  Wentworth  and  Smith's  "Solid 
j<metry."     Required  unless  accepted  for  admission. 

':iss  hours.  Credit,  3. 

Professor  Moore  and  Mr,  Boutelle. 
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4.  II.  Mensuration  and  Computation.  — •  For  freshmen.  A  review  if 
methods  of  computation,  with  special  emphasis  on  short  and  abbreviated  process!, 
together  with  methods  of  checking  computations  and  of  forming  close  apprcj- 
mations;  use  of  slide  rule.  Also  the  graph,  mensuration  of  plane  and  solid  figui[., 
weights  and  measures  and  elementary  mechanism.  Numerous  practical  problems 
are  selected  from  such  subjects  as  the  following:  the  mathematics  of  woodworkij; 
rough  lumber;  general  construction;  forestry  methods  in  heights  of  trees;  pullef, 
belts  and  speeds;  power  and  its  transmission;  dairying;  agronomy;  computat|i 
of  areas  from  simple  measurements.  j 

2  class  hours.  Credit  r. 

Professor  Machimer  and  Mr.  Boutelle 

5.  III.  Plane  Trigonometry.  —  For  freshmen.  The  trigonometric  fu,- 
tions  as  lines  and  ratios;  proofs  of  the  principal  formulas,  transformations;  inve^e 
functions,  use  of  logarithms;  the  appUcations  to  the  solution  of  right  and  obli(e 
triangles;  practical  applications.  | 

3  class  hours.  Credit  j. 

Professors  Machmer,  Moore  and  Mr.  Boutelle' 

Elective  Courses. 

26.  II.  Plane  Surveying.  —  For  sophomores;  juniors  and  seniors  may  el(|.. 
The  elements  of  the  subject,  including  the  adjustment  and  use  of  the  usual  inst - 
ments.    Textbook  and  lectures. 

3  class  hours.  Credit  . 

Professors  Ostrander  and  Moore 

27.  III.  Plane  Surveying.  —  For  sophomores;  juniors  and  seniors  n  - 
elect.    As  stated  under  Course  26.    Includes  field  work. 

3  2-hour  laboratory  periods,  credit.;. 
Professors  Ostrander  and  Moore' 
Prerequisite,  Mathematics  26. 

50.  I.  Analytic  Geometry.  —  For  juniors;  seniors  may  elect.  A  discuss  i 
of  the  geometry  of  the  line,  the  circle,  conic  sections,  and  the  higher  plane  curvi 
Fine  and  Thompson's  "Co-ordinate  Greometr3\" 

3  class  hours.  Credit. . 

Professor  Machmer 
Prerequisites,  Mathematics  1,  2,  3  and  5. 

51.  II.  Differential  and  Integral  Calculus.  —  For  juniors;  seniors  nk 
elect.  A  first  course  in  the  subject,  with  some  of  the  more  important  applif 
tions.    Granville's  "Differential  and  Integral  Calculus." 

5  class  hours.  ■  Credit,. 

Assistant  Professor  Moore| 
Prerequisites,  Mathematics  1,  2,  3  and  5. 

52.  III.  Integral  Calculus.  — •  For  juniors;  seniors  may  elect.  A  contii  ■ 
ation  of  Course  51. 

5  class  hours.  Credit, . 

Assistant  Professor  Moore. 
Prerequisite,  Mathematics  51. 

53.  II.  Elementary  Structures,  —  For  juniors;  seniors  may  elect.  -' 
elementary  course  in  roofs  and  bridges.    Textbook  and  lectures. 

3  class  hours.  1  2-hour  laboratory  period,  credit,. 

Professor  Ostrander| 

75.  I.  Hydraulics  AND  Sanitary  Engineering. — 'For  seniors;  juniors  mi' 
elect.  Hydrostatics,  theoretical  h5draulics,  orifices,  weirs,  pipes,  conduits,  wal" 
suppl}^,  hydraulic  motors,  sewers  and  sewage  treatment.  Textbook  and  lectur. 
5  class  hours.  Credit,  (• 

Professor  Ostrander.  | 
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7Q.f  I.    Materials  of  Construction.     Foundations  and  Masonry  Con- 
! ['RUCTION.  —  For  seniors;   juniors  may  elect.    Textbook  and  lectures, 
class  hours.  Credit,  5. 

Professor  Ostrander. 

j  77.  11.  Roads  and  Railroads.  —  For  seniors;  juniors  may  elect.  Topo- 
'•aphic  and  higher  surveying,  highway  construction,  earthwork,  pavements  and 
lilroad  construction.    Textbook  and  lectures. 

:  class  hours.  Credit,  3. 

j  Professor  Ostrander. 

78.  III.  Roads  and  Railroads.  —  For  seniors;  juniors  may  elect.  As 
ated  under  Course  77. 

3  2-hour  laboratory  periods,  credit,  3. 
Professor  Ostrander. 
rerequisite,  Mathematics  77. 

Microbiology. 

Professor  Marshall,  Assistant  Professor  Bradley,  Mr.  Fuller,  Miss  Garvby. 

Three  objectives  are  sought  in  the  arrangement  of  the  courses  following:  (1)  In- 
oductory  courses  (50  and  51)  needed  in  the  general  training  of  every  college 
udent.  (2)  An  introductory  course  followed  by  a  specific  course  (as  SO,  81,  82, 
!),  necessary  to  every  student  engaged  in  the  Division  of  Agriculture,  with  which 
le  specific  course  deals.  (3)  Introductory  courses  (50  and  51)  followed  by  Courses 
5,  75,  76  and  81,  preparatory  for  students  who  are  aiming  to  specialize  in  agricul- 
iral  microbiology.  (Courses  75,  76  and  81  are  adapted  to  those  having  Courses 
)  and  51  only,  and  are  also  adapted  to  those  majoring  in  microbiology.) 
The  microbiological  work  is  carried  on  in  a  building  especially  designed  for  it. 
here  are  4  class  laboratory  rooms,  8  private  laboratory  rooms,  1  lecture  room, 
incubator  rooms,  3  sterilizing  rooms,  3  hood  rooms,  3  washing  rooms,  3  inoculat- 
g  rooms,  3  weighing  rooms,  an  animal  room,  a  photographic  and  dark  room,  a 
b-basement  refrigerator  room,  a  library  and  4  office  rooms. 
The  class  laboratory  rooms  are  so  arranged  that  individual  desks  are  available 
r  student  use.  Hot  and  cold  water  and  gas  connections  are  convenient  for  each 
ssk;  high-pressure  steam  and  electric  connections  are  also  available.  The  build- 
g  is  well  lighted  and  of  sanitary  construction;  all  the  walls  are  of  brick,  and  the 
lilding  is  fireproof. 

The  library  is  equipped  with  such  books  and  current  periodicals  as  are  useful  in 
e  conduct  of  bacteriological  work  and  investigations.  Twenty-four  scientific 
agazines  are  available  regularly. 

There  are  incubators,  both  electric  and  gas,  hot-air  sterilizers,  ordinary  steam 
3riHzers,  autoclaves,  an  inspissator,  blood-testing  apparatus,  vacuum  apparatus, 
T-pressure  apparatus,  shaker,  grinder,  centrifugal  machines,  a  water  still  of  5 
Jlons  per  hour  capacity,  Hoskin's  combustion  furnace,  a  balopticon,  complete 
icrophotographic  equipment,  microscopes,  microtome,  and  such  other  apparatus, 
issware  and  chemicals  as  are  needed  for  extensive  and  intensive  work. 

Required  Course. 

30.  I  and  III.  Elementary  Microbiology.  —  Required  of  sophomores  major- 
g  in  Agriculture  and  Rural  Home  life.  Designed  to  make  micro-organisms  real 
d  significant  to  the  student  who  seeks  some  knowledge  of  their  activities.  An 
tempt  is  made  to  place  them  among  living  organisms,  to  demonstrate  their  wide 
itribution  in  nature  and  to  indicate  what  they  do.  Some  of  the  essential  m^ethods 
control  and  propagation  are  reviewed.  Owing  to  the  time  limit,  this  course  may 
regarded  as  an  introductory  survey  course  only. 

6  laboratory  hours,  credit,  3. 
Mr.  Fuller. 

33.    Ill,     Physiology.  — •  For  sophomores.     Offered  for  the  year  1926-27, 
ilass  hours.  1  2-hour  laboratory  period,  credit,  4. 

Miss  Garvey, 
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Elective  Courses.  j 

50.  I,  II  and  III.  In-troductory  and  Gener.*lL  Microbiology.  —  II- 
juniors;  seniors  may  elect.  Aims  to  provide  elementary  basis  for  microbl 
studies  and  interpretation,  to  enable  students  to  pursue  special  pertinent  cour:; 
which  will  serve  as  supports  in  practical  electives  or  majors,  and  to  furnish  studei'i 
with  such  material  as  will  be  valuable  in  understanding  pubUc  health  probler:. 

2  class  hours.  3  2-hour  laboratory  periods,  credit, . 

Professor  Marshall  and  Mr.  Ftjller| 

51.  II  and  III.    Morphological,  Cultural  and  Physiological  Micj 
BIOLOGY.  —  For  juniors;    seniors  may  elect.     Types  of  micro-organisms,  tech; 
of  handhng,  methods  of  culture  and  functions  of  micro-organisms  are  consider;. 
This  course  is  fundamental  to  all  advanced  and  extended  microbiological  studi . 

10  laboratory  hours,  credit, . 
Mr.  Fuller 
Prerequisite,  Microbiology  30  or  50. 

52.  III.  Advanced  Morphological,  Cultural  and  Physiological  Mic:!- 
BiOLOGY.  —  For  juniors;  seniors  may  elect.  Prepares  for  a  more  intimate  knoi- 
edge  of  microbiological  agricultural  problems.  To  accomplish  this  object  its 
necessary  to  provide  more  advanced  technique  and  methods  of  culture,  toget  r 
with  a  more  extensive  knowledge  of  micro-organisms  and  their  functions. 

10  laboratory  hours,  credit;. 
Assistant  Professor  Bradlei 
Prerequisite,  Microbiology  51.  ' 

60.  I.  Public  Health. — 'For  juniors;  seniors  may  elect.  Considers  e 
relation  of  the  human  body  to  its  environment  in  the  maintenance  of  health  id 
the  production  of  disease.  This  study  is  based  upon  human  anatomy  and  ph;  - 
ology .  The  individual,  as  a  member  of  society,  governed  by  natural  laws,  is  i  p 
of  fundamental  importance.  A  knowledge  and  an  interpretation  are  sought  i 
the  usual  agencies  connected  with  health  and  disease,  as  air,  water,  sewage,  dny 
products,  foods,  drugs,  carriers,  vaccines  and  their  prophylactic  means,  biologjil 
products  as  diagnostic  and  remedial  materials  and  public  health  practices  iiv 
recognized.  Diseases  of  public  health  significance  are  reviewed,  their  control  c\- 
sidered  and  their  social  values  discussed.  ^i 

3  class  hours.  Creditll. 

Professor  Marshali] 

61.  II.     Public  Health.  —  For  juniors;  seniors  may  elect.    As  stated  un|:r 
Course  60.  ] 
3  class  hours.                                                                                                 Creditll. 

Professor  MarshaliJ 

i 

62.  III.     Public  Health,  —  For  juniors;  seniors  may  elect.    As  stated  uiir 
Course  60.  i 
3  class  hours.                                                                                                 Credit!?. 

Professor  Marshali! 


75.    II.     Agricultural  Microbiology.  —  For  seniors;    juniors  may  el: 
This  general  comprehensive  course  is  designed  to  cover  in  an  elementary  mail 
those  subjects  only  which  confront  the  student  of  general  agriculture,  — , 
microbiological  features  of  air,  water,  sewage,  soil,  dairy,  fermentations,  fo\, 
vaccines,  antisera,  microbial  plant  infections,  methods  and  channels  of  infecti|s, 
immunity  and  susceptibility,  microbial  infections  of  man  and  animals,  method|:)f 
control  or  sanitary  and  hygienic  practices.  I 

10  laboratory  hours,  credijo. 
The  Departmenj 
Prerequisite,  Microbiology  51. 
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76.    III.    Agricultural  Microbiology.  —  For  seniors;    juniors  may  elect. 

3  stated  under  Course  75. 

10  laboratory  hours,  credit,  5. 
The  Department. 
rerequisite,  Microbiology  75. 

80.  II.  Soil  Microbiology.  —  For  seniors;  juniors  may  elect.  Such  sub- 
cts  as  the  number  and  development  of  micro-organisms  in  different  soils;  the 
ctors  which  influence  their  growth,  food,  reaction,  temperature,  moisture  and 
■ration;  the  changes  WTOUght  upon  inorganic  and  organic  matter  in  the  produc- 
m  of  soil  fertility,  ammonification,  nitrification  and  dentrification;  fixation  of 
trogen  symbiotically  and  non-symbiotically;  methods  of  soil  inoculation  receive 
itention. 

10  laboratory  hours,  credit,  5. 
Assistant  Professor  Bradley. 
-erequisite.  Microbiology  51. 

81.  I.  Hygienic  Microbiology.  —  For  seniors;  juniors  may  elect.  An 
tempt  is  made  to  select  certain  material  which  is  basic  to  public  hygiene  and 
nitation,  as  applied  to  man  and  animals.  The  microbiology  of  water  supplies, 
od  supplies,  vaccines,  antisera  or  antitoxins;  the  channels  by  which  micro- 
ganisms  enter  the  body,  the  influence  of  body  fluids  and  tissues  upon  them, 
idy  reactions  with  micro-organisms  (susceptibility  and  immunity);  the  micro- 
ganisms  of  some  of  the  most  important  infectious  diseases,  methods  of  control, 
eluding  disinfectants  and  disinfection,  antiseptics,  antisepsis  and  asepsis,  are 
sated. 

10  laboratory  hours,  credit,  5. 
Assistant  Professor  Bradley. 
erequisite,  Microbiology  51. 

82.  I.  Dairy  Microbiology.  —  For  seniors;  juniors  may  elect.  Special  em- 
asis  is  placed  upon  milk  supplies.  The  microbial  content  of  milk,  its  source,  its 
;nificance,  its  control;  microbial  taints  and  changes  in  milk;  groups  or  types  of 
nanisms  found  in  milk;  milk  as  a  carrier  of  disease-producing  organisms;  the 
lue  of  straining,  aeration,  clarification,  centrifugal  separation,  temperature, 
steurization;  the  abnormal  fermentations  of  milk;  bacteriological  milk  stand- 
Is  and  their  interpretation;  ripening  of  milk  and  cream;  the  bacterial  content 
butter;   a  passing  survey  of  the  microbiology  of  cheeses;   a  study  of  special 

I  iry  products,  as  ice  cream,  condensed  milk,  artificial  milk  drinks  (the  products 
I  microbial  actions),  represents  a  list  of  topics  considered. 

10  laboratory  hours,  credit,  5. 
Professor  Marshall  and  Miss  Garvey. 
.  srequisite,  Microbiology  51. 

53.  III.  Food  Microbiology.  —  For  seniors;  juniors  maj^  elect.  A  study  of 
t;  principles  of  food  preservation,  and  food  preservation  by  means  of  drying, 
( ining,  refrigerating  and  addition  of  chemicals,  is  pursued.  Food  fermentations, 
i  illustrated  by  bread,  pickles,  sauerkraut,  ensilage,  vinegar,  wine,  etc.,  are  exam- 
i  d.  Decomposition  of  foods,  as  may  be  seen  in  meat,  oysters,  fish,  milk,  etc.,  as 
Ul  as  diseased  and  poisonous  foods,  receive  consideration.  Contamination  of 
fd  supplies  by  means  of  water,  sewage,  handling,  exposure,  diseased  persons, 
f .,  is  of  especial  significance,  and  is  demonstrated  by  laboratory  exercises. 
Iboratory  inspection  of  foods  is  now  a  subject  of  great  import  and  is  given 
f  mention, 

10  laboratory  hours,  credit,  5. 
Professor  Marshall  and  Miss  Garvey. 
Ijrequisite,  Microbiology  51. 
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Physics. 

Professor  Powers,  Assistant  Professor  Alderman. 

The  fundamental  and  basic  importance  of  the  laws  and  phenomena  of  phy:,;s 
makes  necessary  no  explanation  of  the  introduction  of  this  subject  into  the  civ 
riculum  of  an  agricultural  college.  The  logical  development  of  the  subject  (k- 
phasizes  the  importance  of  physics  as  a  science  in  itself.  Special  emphasis  is  hi, 
however,  on  the  correlation  of  the  principles  studied  with  the  sciences  of  agri(il- 
ture,  botany,  chemistry  and  zoology,  thus  furnishing  an  extra  tool  by  use  of  whii 
the  student's  work  in  all  the  subjects  may  be  more  effective. 

In  Courses  25,  26  and  27  the  subject-matter  is  presented  with  the  idea  of  s 
special  application  primarily  in  the  work  in  agriculture  and  general  science.  '.  e 
full  year's  work  is  required  of  all  students  continuing  work  specifically  in  the  D  i- 
sion  of  Science.  Course  25  is  required  of  all  students.  The  subject-matter 
especially  selected  and  arranged  for  its  practical  apphcation  rather  than  its  theo:  > 
ical  development.  Courses  50,  51  and  52  are  advised  for  students  in  chemis^r, 
general  biology,  microbiology  and  general  science.  The  subject-matter  is  seled  I, 
and  the  courses  developed,  with  the  idea  of  making  the  student  proficient  in  labc  i- 
tory  manipulation.  Sufficient  theory  is  given  in  connection  with  the  work  to  ens  e 
the  student  to  apply  the  knowledge  and  practice  thus  gained  in  the  departmit 
indicated  above. 

The  department  has  at  its  command  a  building  on  the  east  campus,  contaii  g 
a  general  lecture  room  and  laboratory  for  sophomore  work,  a  laboratory  for  jui.ir 
work,  and  in  the  basement  one  small  laboratory  for  quantitative  work  in  liit 
measurement.  There  is  also  in  the  basement  a  fairly  well-equipped  shop  for  ie 
repair  and  construction  of  apparatus  used  in  the  department  work.  The  usil 
apparatus  for  the  demonstration  in  the  lecture  room  is  in  the  possession  of  lie 
department.  i 

Required  Courses. 

25.  I.  General  Physics.  —  For  sophomores.  Mechanics  of  solids  and  fluk. 
This  course  includes  statics,  with  equilibrium  of  rigid  bodies,  work,  energy  Jd 
friction;  kinetics,  considering  rectilinear  motion  and  motion  in  a  curved  pji; 
harmonic  motion;  rotation  of  rigid  bodies,  including  kinematics  of  rotatii; 
liquids  and  gases,  with  properties  of  fluids  at  rest  and  in  motion;  properties  )f 
matter  and  its  internal  forces,  including  elasticity,  capillarity,  surface  tens.i. 
3  class  hours.  1  2-hour  laboratory  period,  crediti. 

Professors  Powers  and  Alderimaj 

28.  II.  Electricity  and  Magnetism.  —  For  sophomores;  juniors  :d 
seniors  may  elect.  Includes  such  subject-matter  as  magnetism,  electrostatis, 
electric  currents  with  their  production,  chemical,  heating  and  mechanical  eSei\ 
battery  cells,  measurement  of  voltage,  current  flow  and  resistance,  motors  ;;d 
generators,  oscillations.  r 

3  class  hours.  1  2-hour  laboratory  period,  credit^l. 

Professors  Powers  and  Alderim-^^^ 

27.     III.     Heat  AND  Light.  —  For  sophomores;  juniors  and  seniors  may  eli. 
Thermometry,   expansion,  colorimetry  and  specific  heat,  transmission  of  h(t, 
changes  of  state,  radiation  and  absorption.     Wave  theory  of  light,  optical  insii- 
ments,  analysis  of  light,  color,  interference,  diffraction,  polarization. 
3  class  hours.  1  2-hour  laboratory  period,  creditii. 

Professors  Powers  and  Alderma> 

Elective  Courses.  '. 

50.  I.  51.  II.  52.  III.  Experimental  Physics.  Heat,  Light,  EBi> 
TRiciTY,  Magnetism  and  Thermionics.  —  For  juniors;  seniors  may  elect.  Tfis 
course  consists  of  a  series  of  physical  measurements  in  the  laboratory,  accompaiid 
by  lectures.    The  lectures  deal  chiefly  with  the  methods  and  principles  in  vol  id 


I 'art  II.  .  75 

1  the  laboratory  work.  High-grade  instruments  of  precision  are  employed  in 
le  laboratory  work,  and  the  student  is  expected  to  acquire  some  ability  to  make 
ccurate  observations.  The  primary  object  of  the  course  is  to  develop  in  the 
iudent  scientific  habits  of  thinking  by  direct  personal  observation  of  physical 
henomena. 

class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

1  Professor  Powers. 

lirerequisite.  Physics  27. 

55.  III.  Analytical  Mechanics. — -For  juniors;  seniors  may  elect.  An 
itroduction  to  the  application  of  the  calculus  to  the  mechanics  of  solids;  statics 
ad  kinetics  of  rigid  bodies;  elasticity;  vector  analysis.  For  students  who  have 
iken  or  are  taking  Mathematics  52.    Not  given  1926-27. 

class  hours.  Credit,  3. 

Assistant  Professor  Alderman. 

j  75.  I.  76.  11.  77.  III.  Theory  of  Light.  —  For  seniors.  Propagation  of 
ght,  formation  of  optical  images,  photography,  optical  instruments,  interference, 
iffraction,  spectroscopy,  optical  phenomena  of  the  atmosphere,  polarization  and 
ouble  refraction,  magneto-optics,  photo-electricity,  radiation,  electromagnetic 
aves.  X-rays  and  crystal  structure,  electron  theory,  principle  of  relativity.  Not 
iven  1926-27. 
class  hours.  Credit,  3. 

Professor  Powers. 
rerequisite.  Mathematics  51. 

Veterinary  Science  and  Animal  Pathology. 

Professor  Gage,  Assistant  Professor  Lentz. 

The  courses  in  veterinary  science  have  been  arranged  to  meet  the  needs  (1)  of 
indents  who  propose  following  practical  agriculture;  (2)  of  prospective  students 
■  human  and  veterinary  medicine;  and  (3)  of  teachers  and  laboratory  workers  in 
le  biological  sciences. 

The  department  occupies  a  modern  laboratory  and  hospital  stable,  built  in 
3cordance  with  the  latest  principles  of  sanitation.  Every  precaution  has  been 
iken  in  the  arrangement  of  details  to  prevent  the  spread  of  disease,  and  to  pro- 
ide  for  effective  heating,  lighting,  ventilation  and  disinfection. 
The  main  building  contains  a  large  working  laboratory  for  student  use,  and 
sveral  small  private  laboratories  for  special  work.  There  is  a  lecture  hall,  a 
useum,  a  demonstration  room,  a  photographing  room  and  a  workshop.  The 
Dspital  stable  contains  a  pharmacy,  an  operating  hall,  a  post-mortem  and  dis- 
icting  room,  a  poultry  section,  a  section  for  cats  and  dogs,  and  6  sections,  sepa- 
ited  from  each  other,  for  horses,  cattle,  sheep  and  swine.  The  laboratory  equip- 
ent  consists  of  a  dissectible  Auzoux  model  of  the  horse  and  Auzoux  models  of 
le  foot  and  the  leg,  showing  the  anatomy  and  the  diseases  of  every  part.  The 
boratories  also  have  modern,  high-power  microscopes,  microtomes,  incubators 
id  sterilizers,  for  work  in  every  department  of  veterinary  science,  including 
ithology,  serology  and  parasitology.  There  are  skeletons  of  the  horse,  the  cow, 
16  sheep,  the  dog  and  the  pig,  and  a  growing  collection  of  anatomical  and  patho- 
gical  specimens.  The  lecture  room  is  provided  with  numerous  maps,  charts  and 
agrams. 

Elective  Courses. 

50.  II.  Veterinary  Hygiene  and  Stable  Sanitation.  —  For  juniors; 
niors  may  elect.  Familiarizes  students  with  the  relation  of  water,  food,  air, 
?ht,  ventilation,  care  of  stables,  disposal  of  excrement,  individual  hygiene,  etc., 
I  the  prevention  of  disease  in  farm  animals. 

class  hours.  Credit,  5. 

Assistant  Professor  Lentz, 
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53.  I.  Gross  Veterinary  Anatomy.  —  For  juniors;  seniors  and  gradu'e 
students  may  elect.  The  detailed  study  of  the  skeleton  is  followed  by  dissectin 
of  the  muscular  system  and  the  study  of  joints.  | 

2  3-hour  laboratory  periods,  credits^ 
The  Department 

54.  II.  Gross  Veterinary  Ajstatomy.  —  For  juniors;  seniors  and  gradue 
students  may  elect.  The  continuation  of  Veterinary  53,  consisting  of  dissect  n 
and  studj^  of  the  circulatory,  nervous,  digestive,  respiratory,  and  genito-uriny 
sj^stems. 

2  3-hour  laboratory  periods,  credit  i. 
The  Department 
Prerequisite,  Veterinary  53. 

75.  I.  Comparative  (Veterinary)  Anatomy. — 'For  seniors;  juniors  niy 
elect.  The  anatomy  of  the  horse  is  studied  in  detail,  and  that  of  other  farm  a- 
mals,  particularly  the  ox.  This  course  is  essential  for  those  students  wishingiO 
elect  Course  77.  It  is  a  lecture  and  demonstrational  course  and  open  to  all  studes 
interested.    It  is  not  a  course  in  dissection  anatomy. 

5  class  hours.  Credit! 

Assistant  Professor  Lento 

76.  II.  General  Veterinary  Pathology.  —  For  seniors;  juniors  may  eL;i. 
Fundamental,  general,  pathological  conditions,  as  for  example,  inflammatii, 
fever,  hypertrophy,  atrophy,  etc.,  a  knowledge  of  which  is  essential  in  prevent! i, 
diagnosis,  and  treatment  of  disease,  are  studied.  The  course  in  pathology  is  jl- 
lowed  by  a  brief  consideration  of  materia  medica,  therapeutic  measures,  id 
poisonous  plants. 

5  class  hours.  Credit)). 

Assistant  Professor  Lent2 

77.  III.  Applied  General  Pathology. — 'For  seniors;  juniors  may  eLo. 
This  course  is  a  continuation  of  Course  76.  Particular  attention  is  given  to  !e 
etiology,  the  pathogenesis  and  the  prophylaxis  of  the  communicable  and  n^- 
communicable  diseases  of  the  different  species  of  domesticated  animals.  Lectda 
and  demonstrations.  ' 
5  class  hours.                                                                                                 Credits. 

Assistant  Professor  Lentz 
Prerequisites,  Veterinary  75  or  Veterinary  78,  79  and  80. 

78.  I.  Essentials  of  General  Pathology.  —  For  seniors;  juniors  r.y 
elect.  Introduces  students  to  some  of  the  essential  anatomical,  histological  »d 
general  physiological  phenomena  essential  to  the  understanding  of  some  of  ,b 
simple  general  pathological  conditions  found  in  domestic  animals.  Some  of  ,|e 
common  methods  of  diagnosis  are  considered  in  the  laboratory.  The  varis 
chemical  and  biological  reactions  and  tests  are  presented  from  the  standpoin<;if 
pure  science,  showing  applications  of  chemistry  and  biology.  The  course  sers 
to  educate  liberally  and  stimulate  in  the  student  of  agriculture  the  appreciata 
of  some  of  the  methods  used  in  animal  pathology  for  detecting  and  control!  S 
some  of  the  more  common  animal  diseases.  Lectures,  demonstration  and  labc  - 
tory  work. 

2  3-hour  laboratory  periods,  creditji. 
,  .  Professor  Gage 

79.  II.  Essentials  OP  General  Animal  Pathology.  —  For  seniors;  juuis 
may  elect.  A  continuation  of  Course  78,  devoted  to  a  study  of  some  of  the  cc- 
mon  pathological  conditions  by  means  of  prepared  sections,  the  aim  being  to  demi  - 
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riite  to  the  student  abnormal  animal  histological  structures  commonly  observed 
hen  material  from  various  cases  of  animal  diseases  is  prepared  for  microscopical 
udy.  Some  of  the  biological  products  used  in  protecting  animals  against  disease 
[■e  considered. 

2  3-hour  laboratory  periods,  credit,  3. 
Professor  Gage. 
rerequisite.  Veterinary  78. 

i80.  III.  Essentials  OF  General  Animal  Pathology.  —  For  seniors;  juniors 
ay  elect.    As  stated  in  Courses  78  and  79, 

2  3-hour  laboratory  periods,  credit,  3. 
Professor  Gage. 
rerequisite.  Veterinary  79. 

85.  I.  Avian  Pathology.  — •  For  seniors;  juniors  may  elect.  A  course  in 
)ultry  diseases.  The  object  is  to  present  information  concerning  the  common 
seases  of  poultry,  their  etiology,  diagnosis  and  prevention.  Consists  of  a  sys- 
matic  study  of  the  diseases  of  the  alimentary  tract,  liver  and  abdominal  region, 
llowed  by  a  studj''  of  the  diseases  of  the  respiratory  system,  circulation  and  kid- 
3ys.  The  important  disease-producing  external  and  internal  parasites  are  con- 
dered;  also  diseases  of  the  skin  and  reproductive  organs.  Lectures  and  demon- 
rations. 

2  3-hour  laboratory  periods,  credit,  3. 
Professor  Gage, 

86.  II.  Avian  Pathology.  — ■  For  seniors;  juniors  may  elect.  As  stated 
ider  Course  85,  also  devoted  to  the  study  of  some  of  the  special  diseases  of  poultry, 
ecent  methods  used  in  the  control  of  these  diseases  are  considered  an  opportunity 
fered  the  student  for  demonstrating  various  disease  processes  by  means  of  pre- 
ired  slides.    Lectures,  demonstations  and  laboratory  work. 

2  3-hour  laboratory  periods,  credit,  3. 
Professor  Gage. 
rerequisite.  Veterinary  85. 

I 

I  87.  III.  Avian  Pathology. — 'For  seniors;  juniors  may  elect.  As  stated 
ider  Courses  85  and  86. 

2  3-hour  laboratory  periods,  credit,  3. 
Professor  Gage. 
rerequisite.  Veterinary  86. 

I  Zoology  and  Geology. 

i  Professor  Gordon,  Mr.  Gilbbrt. 

'  The  facts  and  principles  of  the  sciences  of  zoology  and  geology  have  important 
)plications  in  industry  and  the  arts,  and  with  those  of  their  sister  sciences  form 
body  of  knowledge  of  value  and  interest  with  which  the  educated  man  finds  it 
icessary  to  gain  a  close  familiarity.  The  elective  courses  in  this  department 
and  as  offerings  to  students  who  wish  to  supplement  their  work  in  other  depart- 
ents,  or  who,  for  any  reason,  wish  to  enlarge  their  knowledge  in  either  zoology 
geology.  Students  are  encouraged  to  consult  the  department  about  any  courses 
tiich  may  be  available  to  them,  and  which  might  prove  necessary  or  helpful  for 
ly  line  of  work  they  may  wish  to  follow. 

The  building  occupied  jointly  by  the  department  of  entomology  and  the  depart- 
ent  of  zoology  and  geology  has  for  the  work  in  zoology  and  geology  laboratories 
[uipped  with  gas,  compound  microscopes  and  the  accessories  needed  for  study 
these  subjects.  The  Zoological  Museum  has  a  representative  collection  of  sev- 
al  thousand  specimens  of  animals,  and  is  drawn  upon  for  material  illustrating 
e  various  courses. 
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Zoology. 

Required  Course. 

26.  I.  General  Principles  of  Zoology.  —  For  sophomores.  An  introdu 
tory  course  dealing  with  the  basic  features  of  animal  structure,  functions  of  organ 
relations  of  animals  to  each  other  and  some  of  the  important  principles  and  do 
trines  that  have  grown  out  of  the  study  of  animals. 

2  class  hours.  2  2-hour  laboratory  periods,  credit, 

The  Depaetment. 

Elective  Courses. 

50.  I.  Synoptic  Invertebrate  Zoology;  the  Annelids  and  the  Aethk 
PODS.  —  For  juniors;  seniors  may  elect.  A  study  of  the  classes  and  orders  of  t: 
annelid  worms  and  the  arthropods,  exclusive  of  insects. 
1  class  hour.  2  2-hour  laboratory  periods,  credit, 

The  Department.; 
Prerequisite,  Zoology  26. 

51.  II.    Synoptic  Invertebrate  Zoology;  the  Molluscs  and  the  Echin 
DERMS. — 'For  juniors;   seniors  may  elect.    A  study  of  the  classes  and  orders 
the  moUuscs  and  echinoderms. 
1  class  hour.  2  2-hour  laboratory  periods,  credit, 

The  Depaetjvient. 
Prerequisite,  Zoology  26. 

52.  III.    Synoptic  Invertebrate  Zoology;  Miscellaneous  Invertebra':! 
Phyla.  —  For  juniors;   seniors  may  elect.    A  study  of  various  selected  phyla 
the  non-vertebrated  animals.     For  those  who  have  not  taken  either  or  both  of  tl 
preceding  courses  in  synoptic  invertebrate  zoology  this  course  may  include  repr 
sentatives  of  the  different  phyla  named  therein. 

1_  class  hour.  2  2-hour  laboratory  periods,  credit, 

The  Department. 
Prerequisite,  Zoology  26. 

53.  I.  Elements  of  Microscopic  Technique.  — ■  For  juniors;  seniors  ms- 
elect.  Gives  the  usual  methods  of  preparing  material  for  microscopic  examin. 
tion,  including  fixing,  embedding,  sectioning  and  differentiation  by  stains.  Me. 
be  supplemented  by  a  study  of  selected  normal  tissues  in  connection  wdth  the 
physiological  properties. 

3  2-hour  laboratory  periods,  credit, 
The  Department. 

75.  I.  Special  Zoology.  — ■  Juniors,  seniors  and  graduates  may  apply  f( 
such  special  work  as  they  are  qualified  to  undertake. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  i 

The  Department. 
Prerequisite,  Zoology  26, 

76.  II.    Special  Zoology.  — ■  Same  as  Course  75. 

1  class  hour.  2  2-hour  laboratory  periods,  credit,  ^i 

The  Department.  \ 
Prerequisite,  Zoology  26. 

77.  III.     Special  Zoology.  —  Same  as  Course  75. 
1  class  hour.  2  2-hour  laboratory  periods,  credit, ! 

The  Department. 
Prerequisite,  Zoology  26. 
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79.    III.     Ornithology. — -For  juniors;    seniors  may  elect.     The  taxonomic 
haracters,  distribution  and  habits  of  birds. 
class  hour.  2  2-hour  laboratory  periods,  credit,  3. 

Tlae  Department. 
'rerequisite,  Zoology  26. 

Geology. 

52.  III.  General  Geology.  —  For  juniors;  seniors  may  elect.  A  course  in 
he  various  aspects  of  physical  geology,  dealing  with  materials  of  the  earth's 
rust;  their  nature,  origin  and  arrangement  and  the  changes  which  they  undergo. 

class  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Professor  Gordon. 

DIVISION  OF  THE  HUMANITIES. 

Professor  Mackimmie. 

Economics  and  Sociology. 

Professor  Mackimmie. 

[Heavy-faced  type  indicates  the  term  in  which  the  course  is  given.  Numbering  of  courses:  1  to  24,  inclu- 
ve,  freshmen;  25  to  49,  inclusive,  sophomores;  50  to  74,  inclusive,  juniors;  75  to  99,  inclusive,  seniors.] 

The  courses  in  economics  and  sociology  are  plarmed  with  the  purpose  of  giving 
he  student  that  knowledge  and  understanding  of  the  important  factors  and  prob- 
3ms  in  this  field  of  study  and  life  which  every  active  citizen  and  educated  man 
lUght  to  have. 

Required  Course. 

25.  I.  Introduction  to  Economic  Principles  and  Problems.  —  For  soph- 
mores.    For  description  of  course  see  Course  50,  I. 

I  class  hours.  Credit,  5. 

Professor  Mackimmie. 
Elective  Courses. 

26.  II.  Civilizations,  Ancient  and  Modern. — ^For  sophomores;  juniors 
.nd  seniors  may  elect.  The  evolutionary  origin  and  history  of  man;  character- 
sties  of  primitive  man,  departure  from  the  animal  status  and  beginnings  of  civili- 
;ation;   origin  and  development  of  industries,  arts  and  sciences;  the  evolution  of 

■  anguages,  warfare,  migrations  and  social  institutions;  a  study  of  the  powerful 
latural  and  human  forces  that  have  brought  man  from  the  early  stages  to  modern 
levelopment;  characteristic  features  of  the  leading  civilizations  and  races  of 
.ncient  and  modern  times;  beneficial  and  dangerous  factors  in  American  life  in 
aew  of  the  history  of  human  civilization.  Not  given  1926-27. 
•  class  hours.  Credit,  5. 


50.  I.  Introduction  to  Economic  Principles  and  Problems.  — •  For 
uniors  and  seniors.  Definitions  of  economic  terms,  such  as  wealth,  capital,  value, 
itc;  factors  of  production,  exchange  and  consumption;  principles  of  economic 
)roduction,  supply  and  demand,  diminishing  returns,  division  of  labor,  productive 
•rganization,  concentration  of  capital  and  labor,  trust  and  monopoly  problems, 
mbUc  control  of  production  and  distribution;  principles  of  exchange,  theories  of 
'■alue,  money  and  its  problems;  international  trade,  tariff  and  free  trade  theories, 
\jnerican  merchant  marine,  reciprocity,  and  trade  treaties;  forms  of  income, 
vages,  interest,  rent,  profits  and  the  forces  which  govern  thena;  principles  of 
;pending,  economy,  luxury,  conservation  of  individual  and  national  resources; 
orinciples  and  agencies  for  saving,  investments,  banks,  building  associations, 
nsurance  of  all  kinds;  schemes  for  social  organization;  sociaUsm,  communism, 
industrial  democracy.     Textbook  and  readings. 

)  class  hours.  Credit,  5. 

Professor  Mackimmie. 
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51.  II.  Business  and  Industry.  —  For  juniors  and  seniors.  The  fom', 
organization,  administration  and  labor  problems  of  business.  Methods  of  orga!- 
izing,  financing  and  administering  corporations  and  partnerships;  forms  of  bu|. 
ness  administration,  wholesaling,  jobbing,  retailing,  advertising,  credits  and  cl 
lections;  system  of  industrial  remuneration  for  wage  earners,  co-operation  a: 
preserving  industrial  peace;  problems  concerned  with  protective  legislation  !■ 
workmen  and  employers,  sweated  industries,  prison  labor,  child  labor  and  industr 
education. 

5  class  hours.  Credit,  f 

Professor  MACKiMinE.I 

52.  III.  Public  Finance,  Taxation,  Money  and  Banking. —  For  juni(, 
and  seniors.  Systems  and  problems  of  taxation  as  they  are  found  in  Europe  a^ 
America;  objects  for  spending  pubUc  revenue;  public  debts  and  methods  of  orgsi 
izing  them;  systems  of  money  and  currency  problems  of  America;  types,  methc; 
and  functions  of  banks;  economic  and  financial  crises  and  depressions  in  t: 
United  States;   modern  war  finance.    Readings  and  lectures. 

5  class  hours.  Credit, 

Professor  Mackimmie. 

75.  I.  Social  Institutions  and  Social  Reforms.  —  For  seniors;  juniors  ■ 
permission.  Social  institutions,  such  as  the  family,  the  State,  property,  religioi;; 
and  such  current  problems  as  eugenics,  race  suicide,  divorce,  crime  and  delinquej; 
classes,  prison  reform,  prevention  and  treatment  of  dependents  and  defectivi 
poverty,  its  causes  and  preventions;  constructive  modern  social  reform  mcv 
ments  for  insurance  of  wage  earners,  protection  of  childhood,  assurance  of  safe', 
health  and  play  time  for  all  classes.  The  correctional  and  charitable  institutic . 
of  Massachusetts  are  studied  in  considerable  detail. 
5  class  hours.  Credit, 

History  and  Government. 

Professor  Mackimmie. 

Required  Courses. 

25.    II.    American  Government.  —  For  sophomores.    A  study  of  the  stri 
ture  and  operation  of  the  machinery  of  our  government;  also  a  study  of  the  h, 
tory  of  its  development  from  its  inception  to  the  present  daj''. 
3  class  hours.  Credit, 

27.    III.     Citizenship.  —  For  sophomores.    A  course  designed  to  acquaint  t 
student  with  the  most  important  and  immediate  problems  of  government  I 
national,  State  and  local  —  so  that  as  a  citizen  he  may  make  an  intelligent  co 
tribution  towards  their  solution.    Lectures  and  discussions. 
2  class  hours.  Credit, 


Elective  Courses. 

50.  I.  Government.  — •  For  juniors  and  seniors.  Forms  and  working  method 
of  the  government  of  Great  Britain,  Germany,  France,  Russia,  Switzerland,  Ne, 
Zealand  and  Canada;  historic  types  and  theories  of  government;  forms  ar' 
methods  of  Federal,  State  and  local  governments  in  America;  progress  and  pro 
lems  of  democracy  and  new  reform  movements  in  organization  and  administratio 
new  tendencies  towards  social  legislation  and  extension  of  governmental  contn 
3  class  hours.  Credit, 

Professor  Mackimmie.  | 

51.  II.  Modern  European  History.  —  For  juniors  and  seniors.  Tl] 
modern  history  of  the  principal  countries  of  Europe,  especiallj^  the  great  mov] 
ments  and  revolutions  that  developed  the  nations  up  to  the  present  generatioj 
3  class  hours.  Credit, 

Professor  Mackimmie. 
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52.  III.  European  History  Since  1870.  —  For  juniors  and  seniors.  Tlio 
Franco-Prussian  War  and  the  formation  of  the  German  Empire,  the  unifica- 
iioti  of  Italy,  the  Third  French  RepubHc,  European  Expansion  in  the  East,  the 
Russo-Japanese  War,  and  the  origin,  events  and  results  of  the  War  of  1914. 
While  a  continuation  of  Course  51,  this  course  will  be  complete  in  itself,  and 
nay  be  elected  by  those  who  have  had  no  history  training.  Its  aim  is  to  provide 
ihe  basis  for  an  understanding  of  present-day  conditions,  and  for  an  intelligent 
participation  in  world  affairs. 

5  class  hours.  Credit,  3. 

Professor  Mackimmie. 

Languages  and  Literature. 

Professor  Patterson,  Professor  Ashley,  Professor  Julian,  Assistant  Professor  Phince,  Assistant  Professor 
Rand,  Mr.  Nicholson,  Mr.  Halliday,  Mr.  Duekee. 

English. 

Required  Courses. 

1.  I.  2.  II.  3.  III.  English.  —  For  freshman.  Composition.  Intended 
;o  teach  straight  thinking,  sound  structure,  clear  and  correct  expression.  Lec- 
Aires,  recitations,  theme  writing  and  conferences. 

5  class  hours.  Credit,  3. 

Professors  Patterson,  Prince,  Rand  and  Mr.  Nicholson. 

:  25.  I.  26.  II.  27.  III.  English.  —  For  sophomores.  A  general  reading 
iourse  in  English  literature. 

I  class  hours.  Credit,  2. 

Professor  Patterson. 

28.  I.  29.  II.  30.  III.  English.  —  For  sophomores.  English  composi- 
iion,  oral  and  written. 

I  class  hour.  Credit,  1. 

Professors  Patterson,  Prince,  Rand  and  Mr.  Nicholson. 

Elective  Courses  in  English  Language  and  Literature. 

I    50.    I.    English  Poetry  of  the  Romantic  Period  (1927-28). — 'Alternates 
with  Course  53.     For  juniors;    seniors  may  elect.     A  course  in  history,  appre- 
iiation  and  understanding.     Some  of  the  writers  studied  are  Gray,  Goldsmith, 
Burns,  Scott,  Wordsworth,  Coleridge,  Byron,  Keats  and  Shelley. 
]  class  hours.  Credit,  3. 

t  Professor  Patterson. 

'  51.  II.  English  Poetry  IN  the  Nineteenth  Century  (1926-27). — 'Alter- 
lates  with  Course  54.  For  juniors;  seniors  may  elect.  In  general,  this  course 
s  like  Course  50.  Tennyson,  Browning,  Mrs.  Browning,  Arnold,  Clough,  the 
Rossettis,  Morris,  Swinburne  and  others. 

}  class  hours.  Credit,  3. 

Professor  Patterson. 

57.  III.  English  Poetry  in  the  Nineteenth  Century  (1926-27).  —  Alter- 
lates  with  Course  58.  For  juniors;  seniors  may  elect.  As  stated  under  Course  51. 
5  class  hours.  Credit,  3. 

Professor  Patterson. 

52.  III.  English  Writers  from  Milton  to  Pope.  — •  For  juniors;  seniors 
nay  elect.  A  survey  course  that  emphasizes  the  leading  writers,  literary  currents 
ind  the  thought  of  the  period.  Some  of  the  writers  studied  are  Milton,  Dryden, 
iVddison,  Swift  and  Pope. 

3  class  hours.  Credit,  3. 

Professor  Patterson. 
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53.  I.  English  Prose  of  the  Romantic  Period  (1926-27).  —  For  junior 
seniors  may  elect.  A  course  in  English  prose  paralleling  Course  50.  Some  of  tl 
writers  studied  are  Goldsmith,  Coleridge,  Lamb,  DeQuincey  and  Hazhtt. 

3  class  hours.  Credit, 

Professor  Patterson. 

54.  II.  English  Prose  in  the  Nineteenth  Century  (1927-28).  —  Fi 
juniors;  seniors  may  elect.  Parallels  Course  51.  Among  the  writers  considen 
will  be  Macaulay,  Carlyle,  Ruskin,  Newman  and  Arnold. 

3  class  hours.  Credit, 

Professor  Patterson. 

58.  III.  English  Prose  in  the  Nineteenth  Century  (1927-28). — 'F 
juniors;  seniors  may  elect.  As  stated  under  Course  54.  Alternates  with  Course  5 
3  class  hours.  Credit, 

Professor  Patterson. 

55.  II.  American  Literature.  —  For  juniors;  seniors  may  elect.  A  corn- 
in  the  chief  American  prose  writers;  among  those  studied  being  Franklin,  Broc^ 
den  Brown,  Irving,  Cooper,  Poe,  Hawthorne,  Emerson,  Thoreau,  Lowell,  Holme 
Parkman. 

3  class  hours.  .  Credit, 

Assistant  Professor  Prince. 

56.  III.  American  Literature.  —  For  juniors;  seniors  may  elect.  A  cour 
in  the  chief  American  poets;  among  those  studied  being  Freneau,  Bryant,  Po 
Emerson,  Longfellow,  Whittier,  Holmes,  Lowell,  Whitman,  Lanier. 

3  class  hours.  Credit, 

Assistant  Professor  Prince. 

60.  I.  The  Literature  of  Rural  Life.  — ■  For  juniors;  seniors  maj^  elec 
A  critical  and  appreciative  study  of  writers,  both  in  prose  and  poetry,  who  ha-^ 
interpreted  nature  from  the  viewpoint  of  the  lover  of  country  life,  and  those  wl 
have  ideahzed  agriculture,  horticulture  and  other  rural  pursuits,  together  "^it 
those  who  have  upheld  as  an  ideal  the  development  of  a  rural  environment  i 
cities. 
3  class  hours.  Credit, . 


61.    II.     The  Literature  of  Rural  Life.  —  For  juniors;  seniors  maj^  elect 
As  stated  under  Course  60. 
3  class  hours.  Credit,  .' 


Prerequisite,  English  60. 

65.  I.  Advanced  Composition. — 'For  juniors;  seniors  may  elect.  Advance 
work  in  expository  writing,  based  upon  specimens  by  contemporary  authors  an 
upon  the  personal  experience  of  the  student.  Particular  attention  is  given  to  orgar 
ization,  diction  and  style. 

3  class  hours.  Credit,  c 

Assistant  Professor  Rand. 

66.  II.  Advanced  Composition.  —  For  juniors;  seniors  may  elect.  Th^ 
preparation  of  theses  and  similar  manuscripts  upon  subjects  selected  by  thj 
student.  The  foundation  of  this  course  lies  in  an  orderly  accumulation  of  materia^ 
followed  by  an  intelligent  and  readable  interpretation  of  its  significance. 
3  class  hours.  Credit 

Assistant  Professor  Rand. 


:\ 
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67.    III.    ADVA^XED  CoMPOBiTiox.  —  For  juniors;   seniors  may  elect.    Work 
I  journalistic  and  fictional  narrative  with  supplementary  reading. 
flass  hours.  Credit,  3. 

Assistant  Professor  Rand, 

7.J.    III.     Prose  Fiction.  —  The  short  story  or  the  novel.    For  seniors;  juniors 
.ay  elect.    Pi-eadings,  reports  and  discussions.    Not  offered  in  1926-27. 
,  class  hours  or  lihv&ry  equi^'alents.  Credit,  3. 

79.  II.  Shakespeare.  —  For  seniors;  juniors  maj'- elect.  A  cursor}^  survey 
■  the  origin  and  rise  of  English  drama  is  followed  by  the  reading  of  about  fifteen 
•  Shakespeare's  plays,  selected  to  indicate  the  evolution  of  the  dramatist  and  to 
nphasize  the  various  phases  of  his  art.  Everj'-  attempt  is  made  to  deepen  the 
iudent's  appreciation  of  the  personaUties  to  be  found  in  the  plaj^s,  and  of  the 
sauty  of  the  many  memorable  poetic  passages. 

class  hours.  Credit,  3. 

Assistant  Professor  Rand. 

80.  III.  ]MoDERN  Drama.  —  For  seniors;  juniors  may  elect.  This  course 
•aces  the  development  of  English  drama  from  the  time  of  the  Restoration  to  the 
resent  day.  The  purpose  of  the  course  is  to  impart  an  intelligent  and  sjTiipathetic 
iterest  in  the  theatre  of  the  Twentieth  Century. 

class  hours.  Credit,  3. 


Assistant  Professor  Rand. 


Public  Speaking. 
Elective  Courses. 


50.  I.  Argumentation.  —  For  juniors;  seniors  may  elect.  Presents  the 
indamental  principles  of  argumentation  as  appHed  to  oral  and  viTitten  discourse, 
ad  develops  in.  the  student  power  to  handle  argument  con^-incingly  and  persua- 
.vely.  Lectures,  discussions  of  leading  questions  of  the  day,  practice  in  brief- 
ra'ning  and  the  writing  of  forensics.  The  course  is  recommended  for  those  who 
esire  to  enter  the  intercollegiate  debates. 

class  hours.  Credit,  3. 

Assistant  Professor  Prince. 

.51.  III.  Occasional  Oratory.  —  For  jioniors;  seniors  ma^^  elect.  A  study  of 
be  principles  and  the  practice  of  formal  orator}^;  the  preparation  and  delivery  of 
ne  original  oration;  prescribed  reading  in  oratory.  The  course  is  recommended 
)r  those  who  wish  to  enter  the  FlLnt  Contest. 

class  hours.  Credit,  3. 

Assistant  Professor  Prince. 

French,  Spanish  and  Music. 

Professor  Ashley,  Mr.  Haludat. 

The  aim  of  the  courses  in  French  and  Spanish  is  to  give  the  student  a  practical 
nowledge  of  these  languages  for  the  purpose  of  wider  reading  and  research,  to 
itroduce  him  to  some  of  their  treasures  in  art  and  science,  and  through  the  Htera- 
iire  to  acquaint  him  with  the  people.  In  the  elementarj^  courses  as  much  time  as 
ossible  is  given  to  oral  work,  to  develop  a  speaking,  as  well  as  a  reading,  knowl- 
dge  of  the  tongue. 

French. 

Required  Courses. 

1.  I.  2.  II.  3.  III.  Elementary  French.  —  For  freshmen;  sophomores, 
-iniors  and  seniors  may  elect.  The  essentials  of  grammar  are  rapidlj'  taught 
nd  wiU  be  accompanied  bj'-  as  much  reading  as  possible.    Required  of  freshmen 


84       •  P.D.  3 

presenting  German  for  entrance  who  do  not  continue  that  language  and  ha^ 
not  studied  French. 

3  class  hours.  Credit,  ; 

Professor  Ashley. 

4.    I.    5.    II.    6.    III.    INTERMEDLA.TB  French. — ^  For  freshmen;  sophomore: 
juniors  and  seniors  may  elect.     Training  for  rapid  reading.     The  reading  of 
number  of  short  stories,  novels  and  plays;  composition,  reports  on  collateral  reac 
ing  from  periodicals  and  scientific  texts  in  the  library. 

3  class  hours.  Credit, ; 

Mr.  Halliday. 
Prerequisite,  required  of  freshmen  who  present  two  years  of  French  for  entranc 
and  do  not  take  German. 

Elective  Courses. 

25.  I.  Intermediate  French.  —  For  sophomores;  juniors  and  seniors  ma 
elect.  Training  for  rapid  reading;  the  reading  of  a  number  of  short  stories,  nove 
and  plays;  readings  from  periodicals  and  scientific  texts  in  the  library. 

3  class  hours.  Credit,  I 

Mr.  Halliday. 
Prerequisites,  French  1,  2  and  3. 

26.  II.  Intermediate  French. — 'For  sophomores;  juniors  and  seniors  ma; 
elect.    As  stated  under  Course  25. 

3  class  hours.  Credit, .' 

Mr.  Halliday. 
Prerequisite,  French  25. 

27.  III.  Intermediate  French.  —  For  sophomores;  juniors  and  seniors  ma 
elect.    As  stated  under  Course  25. 

3  class  hours.  Credit,  t 

Mr.  Halliday. 
Prerequisite,  French  26. 

28.  I.  Advanced  French.  —  For  sophomores;  juniors  and  seniors  may  eled 
A  reading  course.  Balzac's  "Eugenie  Brandet"  and  "Le  Pere  Goriot,"  and  othe- 
masterpieces  of  the  nineteenth  century;  Bruneti^re's  "Honor6  de  Balzac"  am 
Harper's  "Masters  of  French  Literature,"  readings  in  the  library  and  writtei 
reports. 

3  class  hours.  Credit,  S 

Professor  Ashley. 
Prerequisites,  French  4,  5  and  6. 

29.  II.  Advanced  French.  —  For  sophomores;  jimiors  and  seniors  majf 
elect.    As  stated  under  Course  28. 

3  class  hours.  Credit,  3 

Professor  Ashley. 
Prerequisites,  French  4,  5  and  6. 

30.  III.  Advanced  French.  —  For  sophomores;  juniors  and  seniors  maj 
elect.  General  view  of  the  history  of  French  literature;  Kastner  and  Atkins 
"History  of  French  Literature."  Representative  works  of  the  important  periods 
Outside  reading. 

3  class  hours.  Credit,  3 

Professor  Ashley. 
Prerequisites,  French  25  and  26,  or  French  28  and  29. 
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"j   50.    I.     Scientific  French.  —  For  juniors;    seniors  may  elect.     Meets  the 

{equirements  of  individual  students  and  equips  them  with  exact  EngHsh  equiva- 
'i  (jnts  for  the  French  scientific  terms  in  their  particular  science.  Word  lists  of 
''  Icientific  terms  are  required,  and  also  weekly  readings  and  reports  from  scientific 

rorks  in  the  subject  in  which  they  are  majoring.  Several  scientific  works  are 
1  'ead. 

I  'i  class  hours.  Credit,  3. 

Mr.  Halliday. 

'rerequisites,  French  4,  5  and  6,  or  French  25,  26  and  27. 

:  I  51.  II.  Scientific  French.  —  For  juniors;  seniors  may  elect.  As  stated 
:  imder  Course  50. 

\'<  class  hours.  Credit,  3. 

Mr.  Halliday. 

Prerequisites,  French  4,  5  and  6,  or  French  25,  26  and  27. 

'  52.  III.  Scientific  French. — ^For  juniors;  seniors  may  elect.  As  stated 
hnder  Course  50. 

i  1  class  hours.  Credit,  3. 

j  Mr.  Halliday. 

Prerequisites,  French  4,  5  and  6,  or  French  25,  26  and  27. 

j  75.  I.  French  Literature.  —  For  seniors;  juniors  may  elect.  The  object 
I  )f  Courses  75,  76  and  77  is  to  give  an  introduction  to  recent  movements  in  French 
i  iterature.    Course  75  deals  with  the  drama,  and  plays  by  Augier,  A.  Dumas  fils, 

Delavigne  and  other  contemporary  dramatists. 

[ !  class  hours.  Credit,  2. 

Professor  Ashley. 

.Prerequisites,  French  4,  5  and  6,  or  French  25,  26  and  27. 

76.  II.  French  Literature. — 'For  seniors;  juniors  may  elect.  The  novel. 
tVorks  by  Flaubert,  the  De  Goncourts  and  Zola  are  read.  'Written  reports  are 
■equired  on  outside  reading. 

I  class  hours.  Credit,  2. 

Professor  Ashley. 
Prerequisites,  French  4,  5  and  6,  or  French  25,  26  and  27. 

77.  III.  French  Literature.  — •  For  seniors;  juniors  may  elect.  Modern 
:riticism.  Sainte-Beuve,  "Causeries  du  Lundi"  (Harper),  and  works  by  Taine 
md  Renan.    Reference  book,  Lanson's  "Histoire  de  la  Litt^rature  Frangaise." 

I  class  hours.  Credit,  2. 

Professor  Ashley. 
Prerequisites,  French  4,  5  and  6,  or  French  25,  26  and  27. 

Spanish. 

Elective  Courses. 

50.  I.  Elementary  Spanish. —  For  juniors;  seniors  may  elect.  Open  to 
)ther  students  upon  arrangement.  Grammar,  with  special  drill  in  pronunciation; 
jxercises  in  conversation  and  composition.  Reading  from  a  reader  and  selected 
jhort  stories. 

J  class  hours.  Credit,  3. 

Professor  Ashley. 

[  51.    II.    Elementary  Spanish.  — •  For  juniors;  seniors  may  elect.    As  stated 

in  Course  50. 

3  class  hours.  Credit,  3. 

Professor  Ashley. 
'Prerequisite,  Spanish  50. 
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52.  III.  Elementaey  Spanish.  —  For  juniors;  seniors  may  elect.  As  state 
in  Course  50. 

3  class  hours.  Credit,  i: 

Professor  Ashley. 
Prerequisite,  Spanish  51. 

75.  I.  Modern  Spanish  Authors.  —  For  seniors.  Reading  from  moder; 
Spanish  novel  and  drama.  Translation  of  English  into  Spanish.  Private  reading 
2  class  hours.  Credit,  I 

Professor  Ashley. 
Prerequisite,  Spanish  52. 

76.  II.  Modern  Spanish  Authors.  — ■  For  seniors.  As  stated  in  Course  7i 
2  class  hours.  Credit,  ■ 

Professor  Ashley. 
Prerequisite,  Spanish  75. 

77.  III.     Modern  Spanish  Authors,  —  For  seniors.    As  stated  in  Course  7.^ 

2  class  hours.  Credit,  1 

Professor  Ashley. 
Prerequisite,  Spanish  76. 

Music. 
Elective  Courses. 

50.  I.     History  and  Interpretation  of  Music.  — ■  For  juniors;  seniors  ma   ?. 
elect.    History  of  music  among  the  ancients;  medieval  and  secular  music;  epocj 
of  vocal  counterpoint;   development  of  monophony  opera  and  oratorio;   life  ani 
works  of  the  greatest  representatives  of  the  classical  school,  —  Bach,  Hande  ■ 
Haydn,  Gluck  and  Mozart. 

1  class  hour.  Credit,  ] 

Professor  Ashley. 

51.  II.  History  and  Interpretation  of  Music.  —  For  juniors;  seniors  ma;: 
elect.  A  contmuation  of  Course  50.  The  Romantic  school;  Beethoven,  Schuberi 
Weber,  Mendelssohn,  Schumann,  Chopin,  Berlioz  and  Liszt;  Wagner  and  th 
opera. 

1  class  hour.  Credit,  1 

Professor  Ashley. 

52.  III.  History  and  Interpretation  of  Music.  —  For  juniors;  senior, 
may  elect.    The  Modern  school  and  Modern  composers. 

1  class  hour.  Credit,  1 

Professor  Ashley. 
German. 

Professor  Julian,  Mr.  Durkee. 

German. 

The  courses  in  German  are  intended  to  give  the  student  a  reading  knowledge  o 
the  language  and  to  introduce  to  him  some  of  the  masterpieces  of  German  litera- 
ture.    To  the  student  interested  in  pursuing  advanced  reading  in  scientific  German; 
opportunity  is  given  to  do  corollary  reading  in  his  major  subject,  in  collaboratiori 
with  the  head  of  that  department.  Ij 

Required  Courses. 

1.  I.  2.  II.  3.  III.  Elementary  German. — •  For  freshmen;  sophomores,; 
juniors  and  seniors  may  elect.  Grammar,  composition  and  reading.  Especial 
attention  is  given  to  oral  work  in  German  and  to  translation  of  English  into  Ger- 
man. Required  of  those  presenting  French  for  entrance  who  do  not  continue  that 
language  and  have  not  studied  German. 

3  class  hours.  Credit,  3-i 

Mr.  Durkee. 
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i    4.    I.    5.    II.    6.    III.    Intermediate  German.  —  For  freshmen;  sophomores, 
juniors  and  seniors  may  elect.     Selected  works  of  Schiller,  Heine  and  Goethe, 
grammar  review  and  advanced  prose  composition, 
i  class  hours.  Credit,  3. 

Mr.   DURKEE. 

i)  i'rerequisite,  required  of  freshmen  who  present  two  years  of  German  for  entrance 
and  do  not  take  French. 

Elective  Courses. 

25.  I.  Intermediate  German.  —  For  sophomores;  juniors  and  seniors  may 
>lect.  Reading  of  such  works  as  Sudermann's  "Frau  Sorge,"  "Wilhehn  Tell," 
'Die  Journalisten,"  etc.    Grammar  review. 

!  class  hours.  Credit,  3. 

Mr.  Durkee. 
?rerequisites,  German  1,  2  and  3. 

26.  II.  Intermediate  German.  —  For  sophomores;  juniors  and  seniors  may 
ilect.    As  stated  under  Course  25. 

i  class  hours.  Credit,  3. 

Mr.   DURKEE. 

Prerequisite,  German  25. 

27.  III.  Intermediate  German.  —  For  sophomores;  juniors  and  seniors 
nay  elect.    As  stated  under  Course  25. 

3  class  hours.  Credit,  3. 

Mr.   DuRKEE. 

Prerequisite,  German  26. 

28.  I.  Advanced  German.  — ■  For  sophomores;  juniors  and  seniors  may 
Blect.    Reading  and  studying  of  Goethe's  most  important  literary  productions. 

3  class  hours.  Credit,  3. 

Professor  Julian. 
Prerequisites,  German  4,  5  and  6. 

29.  II.  Advanced  German. —  For  sophomores;  juniors  and  seniors  may 
5lect.    Development  of  the  German  novel;  rapid  reading  of  great  novelists. 

3  class  hours.  Credit,  3. 

Professor  Julian. 
Prerequisite,  German  28. 

30.  III.  Advanced  German.  — •  For  sophomores;  juniors  and  seniors  may 
slect.    As  stated  under  Course  29. 

3  class  hours.  Credit,  3. 

Professor  Julian. 
Prerequisite,  German  29. 

50.    I.     Scientific  German.  —  For  juniors;    seniors  may  elect.    Reading  in 
German  of  modern  magazine  articles  and  works  of  a  scientific  nature.    Different 
work  assigned  according  to  needs  of  individual  students. 
3  class  hours.  Credit,  3. 

Professor  Julian. 
Prerequisites,  German  4,  5  and  6,  or  German  25,  26  and  27. 

'    51.    II.     Scientific  German.  — •  For  juniors;    seniors  may  elect.     As  stated 

i  under  Course  50. 

3  class  hours.  Credit,  3. 

Professor  Julian. 
Prerequisite,  German  50. 
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52.     III.     Scientific  German.  —  For  juniors;   seniors  may  elect.    As  state. 
under  Course  50. 
3  class  hours.  Credit,  c 

Professor  Julian. 
Prerequisite,  German  51. 

75.  I.  German  Literature.  —  For  seniors.  Advanced  language  and  literar 
study.  Conducted  entirely  in  German.  Lectures  on  German  literature  and  his 
tory;  Ufe,  customs  and  travel  in  Germany.  Collateral  readings,  including  master 
pieces  of  different  epochs,  such  as  "Niebelungenlied,"  Goethe's  "Faust'^  and  on 
modern  typical  drama.    Not  offered  1926-27. 

3  class  hours.  Credit,  c 

Professor  Julian. 
Prerequisites,  German  28,  29  and  30. 

76.  II.     German  Literature.  —  For  seniors.    As  stated  under  Course  75. 
3  class  hours.  Credit,  ■: 

-  Professor  Julian, 

Prerequisite,  German  75. 

77.  III.  German  Literature. — 'For  seniors.  As  stated  under  Course  7c 
3  class  hours.  Credit,  S 

Professor  Jull4N. 
Prerequisite,  German  76. 

DIVISION  OF  RURAL  SOCIAL  SCIENCE. 

[Heavy-faced  type  indicates  the  term  in  which  the  course  is  given.    Numbering  of  courses:   1  to  24,  inclu 
sive,  freshmen;  25  to  49,  inclusive,  sophomores;  50  to  74,  inclusive,  juniors;  75  to  99,  inclusive,  seniors.] 

Agricultural  Economics. 

Professor  Cance,  Assistant  Professor  Sawtelle,  Miss  Foley,  Mr.  Smart. 

Instruction  in  agricultural  economics  is  designed  to  show  that  the  agricultura 
industry  justified  its  existence  chiefly  as  a  suppher  of  food  and  raw  textile  material 
for  human  consumption;   that  agricultural  success  is  measured  by  production  o 
values  rather  than  by  production  of  volume  of  agricultural  products;  that  the  goa> 
of  the  farmer  is  the  largest  net  profit  over  a  long-time  period;   that  agricultura' 
production  includes  all  processes  from  purchase  of  seed  and  fertilizer  and  prepara-. 
tion  of  seedbed  until  the  product  reaches  the  consumer,  including  collection,' 
transportation,  storage,  financing,  packing,  handhng  and  selling;    that  a  knowl- 
edge of  the  business  of  agriculture  and  agricultural  commerce  is  to-day  more  neces-j. 
sary  than  a  knowledge  of  agricultural  technique. 

The  work  of  this  department  is  conducted  by  means  of  lectures,  readings  and 
research  in  both  library  and  field.  A  catalogue,  now  containing  some  12,000' 
cards,  covering  the  various  phases  of  agricultural  economics,  is  maintained.  The' 
department  is  also  supplied  ^vith  a  large  collection  of  maps,  charts  and  statistical; 
reports  on  the  prices  and  supply  of  agricultural  products.  A  goodly  number  of; 
regular  reports  of  the  Bureau  of  Markets  and  other  divisions  of  the  United  States 
Department  of  Agriculture  are  available  for  the  use  of  students.  Two  series  of 
bound  volumes  of  bulletins  are  kept  in  the  department  offices,  with  duphcate 
series  in  the  college  library;  one  series  already  contains  12  volumes  on  "Co-opera- 
tion in  Agriculture,"  and  the  other,  15  volumes  on  "Marketing  of  Farm  Products." 

Required  Courses. 

26.  II.  Agricultural  Industry  and  Resources.  —  For  sophomores.  A 
descriptive  course  dealing  with  agriculture  as  an  industry  and  its  relation  to 
physiography,  movement  of  population,  supply  of  labor,  commercial  develop- 
ment, transportation,  public  authority  and  consumers'  demand.  The  principal 
agricultural  resources  of  the  United  States  are  studied  with  reference  to  commer-| 
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lial  importance,  geographical  distribution,  present  condition  and  means  of  in- 
ireasing  the  value  of  the  product  and  cheapening  cost  of  production.  Lectures, 
issigned  readings,  class  topics  and  discussions. 

I  class  hours.  1  2-hour  laboratory  period,  credit,  5. 

Miss  Foley, 

Elective  Courses. 

'  50.  I.  Elements  of  Agricultural  Economics.  — For  juniors;  seniors  may 
ilect.  This  course  is  designed  to  accompany  or  follow  the  course  in  elements  of 
;!Conomics.  It  deals  with  the  economic  principles  underlying  the  welfare  and 
orosperity  of  the  farmer  and  those  institutions  upon  which  his  economic  success 
lepends;  the  economic  elements  in  the  production  and  distribution  of  agricul- 
tural wealth;  means  of  exchange;  problems  of  land  tenure  and  land  values;  tax- 
ition  of  farm  property;  and  the  maintenance  of  the  economics  status  of  the  farmer. 
Lectures,  text,  readings,  topics  and  field  work. 

)  class  hours.  Credit,  5. 

Professor  Cance. 

I  51.  III.  The  Evolution  of  Agriculture.  —  For  juniors;  seniors  may  elect. 
!  i  general  survey  of  the  evolution  of  the  agricultural  industry.  Significant  devel- 
opments are  traced  and  their  causes  and  consequences  studied.  An  attempt  is 
nade  to  give  the  student  a  knowledge  of  the  changes  which  have  taken  place  and 
ivhich  are  taking  place  in  the  agricultural  industry,  the  conditions  which  accom- 
Dany  these  changes,  and  to  furnish  a  basis  by  which  the  significance  and  the  course 
3f  present  and  future  developments  in  agriculture  may  be  judged.  Special  emphasis 
tvill  be  placed  on  the  development  of  agriculture  in  New  England  and  the  United 
States.    Lectures,  readings  and  library  work. 

5  class  hours.  Credit,  5, 

I  Assistant  Professor  Sawtelle. 

'  52.  II.  Co-operation  in  Agriculture.  —  For  juniors;  seniors  may  elect. 
The  history,  principles  and  business  relations  of  agricultural  co-operation.  (1)  A 
mrvey  of  the  development,  methods  and  economic  results  of  farmers'  organiza- 
}ions  and  great  co-operative  movements;  (2)  the  business  organization  of  agricul- 
ture abroad,  and  the  present  aspects  and  tendencies  in  the  United  States;  (3)  the 
principles  underlying  successful  co-operative  endeavor  among  farmers,  practical 
svorking  plans  for  co-operative  associations,  with  particular  reference  to  purchase 
':>(  supphes  and  the  marketing  of  perishable  products.  Lectures,  text,  assigned 
readings  and  practical  exercises. 

5  class  hours.  Credit,  5. 

Professor  Cance. 

53.  III.  The  Agricultural  Market. — 'For  juniors;  seniors  and  graduate 
students  may  elect.  A  study  of  the  forces  and  conditions  which  determine  the 
prices  of  farm  products  and  the  mechanism,  methods  and  problems  concerned 
with  transporting,  storing  and  distributing  them.  Supply  and  demand,  course 
Df  prices,  terminal  facilities,  the  middleman  system,  speculation  in  agricultural 
products,  protective  legislation,  the  retail  market  and  direct  sales  are  taken  up. 
The  characteristics  and  possibilities  of  the  New  England  market  are  given  special 
attention.    Lectures,  readings,  assigned  studies  and  field  work. 

5  class  hours.  Credit,  5. 

Professor  Cance. 

54.  III.  Economics  of  Consumption.  —  For  juniors  and  seniors;  graduate 
students  may  elect.  The  purpose  of  this  course  is  a  consideration  of  the  importance 
of  consumption  in  modern  industry  and  commerce;  a  classification  of  consump- 
tion wants;  a  survey  of  the  sources  of  consumption  goods,  particularly  food.  This 
will  be  followed  by  a  study  of  standards  of  living,  the  laws  of  consumption,  and  a 
discussion  on  the  administration  of  income.  Finally,  a  short  study  will  be  made 
of  the  relation  of  consumption  to  the  problems  of  population  and  to  the  develop- 
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ment  of  the  rural  people.    Lectures,  assigned  readings,  and  practical  exercise 
Offered  for  the  year  1926-27. 

3  class  hours.  Credit, 

Professor  Cance  and  Miss  Foley. 

75.  II.  Rural  and  Business  Law.  —  For  seniors;  juniors  may  elect.  Lan( 
titles,  public  roads,  rights  incident  to  ownership  of  livestock,  contracts,  comme 
cial  paper  and  distinctions  between  personal  and  real  property.  Text,  writte 
exercises,  lectures  and  class  discussions. 

5  class  hours.  Credit, 

Mr.  Smart. 

76.  II.  Transportation  of  Agricultural  Products.  —  For  seniors  ac 
graduate  students;  juniors  may  elect.  The  development  of  highway,  waterwa 
and  railway  transportation  and  its  relation  to  the  agricultural  development  ( 
the  country;  the  principles  governing  the  operation  and  control  of  transportatio 
agencies;  present-day  problems  relating  to  the  shipment  of  farm  products,  rate 
facilities  and  services;  methods  of  reducing  wastes  in  transportation;  the  eci 
nomics  of  the  good  roads  movement  and  of  motor  transportation.  Lectures,  te: 
and  field  work. 

5  class  hours.  Credit,  ; 

Professor  Cance. 

77.  I.  Problems  in  Agricultural  Economics.  —  For  seniors  and  graduat 
students;  juniors  may  elect.  An  advanced  course  for  those  desirous  of  studyiii 
more  intensively  some  of  the  economic  problems  affecting  the  farmer  and  tL 
production  and  distribution  of  the  food  supply.  Current  economic  question; 
agricultural  legislation,  government  aids  and  subsidies,  and  causes  affecting  Ian 
valuations  are  some  of  the  problems  discussed.  Particular  attention  will  be  give 
to  economic  problems  relating  to  New  England  and  to  agricultural  commerce 
Students  will  be  encouraged  to  pursue  lines  of  individual  interest. 

5  class  hours.  Credit,  i 

Professor  Cance. 

78.  III.  Agricultural  Credit  Facilities.  —  For  seniors  and  juniors.  Lee 
tures,  discussions  and  assigned  readings  on  credit  needs  of  farmers;  the  legitimatt 
use  of  credit  in  the  acquisition  of  land,  and  the  production,  storage  and  marketing 
of  agricultural  products;  the  development  of  national  and  State  rural  credit  insti 
tutions  and  laws;  the  powers  and  methods  of  operation  of  credit  institutions  mtl 
reference  to  the  supply  of  credit  for  agricultural  purposes;  the  methods  by  whicl' 
the  individual  may  increase  his  credit  standing  and  borrowing  power;  ways  ir 
which  the  present  credit  facihties  may  be  increased. 

3  class  hours.  Credit,  3. 

Assistant  Professor  Sawtelle. 

79.  I.  Agricultural  Statistics.  — ■  For  seniors;  juniors  and  graduate  stu-' 
dents  may  elect.  The  nature  and  sources  of  agricultural  statistics,  the  methods  of 
obtaining  numerical  facts,  of  analyzing  and  drawing  conclusions  from  statistical 
data,  and  the  methods  of  presenting  in  a  true  and  forceful  manner  the  statistical 
facts  of  the  agricultural  industry.  Opportunity  is  given  in  the  laboratory  for 
practice  in  the  use  of  statistical  methods  and  processes,  and  to  acquke  experience 
in  deahng  with  practical  statistical  problems.  The  application  of  statistics  and 
statistical  methods  in  the  fields  of  agricultural  economics,  extension  work,  education,  • 
journalism  and  the  business  matters  connected  with  farm  operation  is  emphasized. i 
2  class  hours.  3  2-hour  laboratory  periods,  credit,  5.' 

Assistant  Professor  Sawtelle. 

80.  I.  Seminar.  — ■  For  seniors  and  graduate  students.  Research  in  agricul- 
tural economics  and  history;  problems  of  New  England  agriculture.  Librar}^  work 
and  reports.    If  desirable  some  other  topic  may  be  substituted. 

1  or  2  2-hour  conference  periods,  credit,  1  or  2. 
The  Department. 


■art  II.  91 

81.    II.  .  Seminar.  — •  For  seniors  and  graduate  students.    As  stated  in  Course 


0. 


1  or  2  2-hour  conference  periods,  credit,  1  or  2. 
The  Department. 


82.  III.  Seminar.  — •  For  seniors  and  graduate  students.  As  stated  in 
iourse  80. 

1  or  2  2-hour  conference  periods,  credit,  1  or  2. 

The  Department. 

S3.  I.  Salesmanship  of  Agricultural  Products.  —  For  seniors;  juniors 
!iay  elect.  The  course  embraces  a  study  of  the  principles  and  practices  that  are 
livolved  in  the  selling  of  goods  and  services.  The  apphcation  of  these  principles 
[f  salesmanship  to  the  disposal  of  agricultural  products  is  especially  emphasized. 
I  'ypes  of  sales,  motives  for  buying,  securing  interviews,  types  of  prospects,  prepara- 
ion  of  sales  talks,  meeting  objections  and  excuses,  and  sales  demonstrations  by 
indents  and  the  instructor  are  included. 

class  hours.  Credit,  2. 

Miss  Foley. 

I  84.  III.  Advertising  Agricultural  Products.  —  For  seniors;  juniors  may 
lect.  A  course  deaUng  with  the  application  of  the  principles  of  advertising  to 
gricultural  products.  A  study  of  the  nature  of  advertising,  the  economics  of 
dvertising,  the  use  of  media,  copy,  psychology  as  appUed  to  advertising,  layout, 
tie  advertising  campaign,  advertising  agency,  etc.,  is  made.  The  solution  of 
Tactical  problems  to  emphasize  different  phases  of  advertising  is  required  by 
'  tudents. 

i  class  hours.  Credit,  2. 

Miss  Foley. 

85.  II.  Agricultural  Prices.  — •  For  seniors  and  graduate  students.  A 
tudy  of  the  prices  of  agricultural  products  and  other  commodities  which  are  of 
uportance  in  the  agricultural  industry.    Limited  to  five  students. 

2  or  3  2-hour  laboratory  periods,  credit,  2  or  3. 

Assistant  Professor  Sawtelle. 

86.  III.  Agricultural  Prices.  —  For  seniors  and  graduate  students  as 
tated  in  Course  85.    Limited  to  five  students. 

2  or  3  2-hour  laboratory  periods,  credit,  2  or  3. 
Assistant  Professor  Sawtelle. 

87.  III.  Foreign  Trade  in  Agricultural  Products.  —  For  seniors  and 
Taduates;  juniors  may  elect.  A  general  course  embracing  a  study  of  the  prin- 
iples  and  practices  of  international  trade  and  the  foreign  commerce  of  the  United 
States,  particularly  with  reference  to  agricultural  products.  The  development 
nd  present  status  of  foreign  trade  in  agricultural  products,  trade  relations  with 
oreign  nations,  the  agencies  and  practices  of  foreign  trade,  foreign  trade  salesman- 
hip  and  advertising,  the  status  of  New  England  with  reference  to  foreign  trade 
xe  some  of  the  topics  which  will  be  presented.  The  work  in  the  course  will  also 
aclude  a  personal  study  of  special  features  of  foreign  trade  and  of  the  trade  im- 
)ortance  of  specific  subjects.    Textbook,  class  discussions  and  class  topics. 

I  class  hours.  Credit,  3. 

Miss  Foley. 

88.  III.  Business  Accounting.  —  For  seniors;  juniors  may  elect._  This 
curse  aims  to  give  the  student  an  elementary  working  knowledge  of  the  principles 

underlying  the  accounting  system  in  the  gathering,  analysis  and  interpretation  of 
iccounting  data,  and  of  the  methods  used  in  accounting  and  preparing  the  usual 
ypes  of  business  statements.  The  managerial  uses  of  accounting  as  a  means  of 
msiness  control  i-s  the  keynote  of  the  course. 

.  class  hour.                                                     2  2-hour  laboratory  periods,  credit,  3. 
A.dmission  by  permission  of  the  instructor  only.  
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Agricultural  Education. 

Professor  Welles,  Professor  Glick,  Mr.  Heald.' 

The  primary  aim  of  the  department  is  to  train  students  for  seridce  in  some  fori 
of  educational  work.  Students  desiring  state  approval  as  teachers  of  agricultu f 
or  related  subjects  should  confer  ■v\ath  the  head  of  the  department  as  early  as  po 
sible  to  insure  a  desirable  range  of  preparation,  including  farm  experience,  a  pa; 
of  which  may  be  gained  after  entering  college.  They  should  also  become  a 
quainted  with  the  State  Agent  for  Agricultural  Teacher-Training  who  approA' 
candidates  for  positions  in  special  schools  and  departments  of  agriculture  in  hi^ji 
schools.  A  Teacher-Training  certificate  will  be  awarded  by  the  Vocational  Edij 
cational  Division  to  students  who  qualify  as  to  farm  experience,  technical  subject 
and  educational  courses  as  advised. 

The  department  seeks  to  be  of  the  greatest  possible  service  to  students  who  a 
prepared  to  teach  and  whose  scholastic  standing  and  qualifications  generallj'  see 
to  make  them  suitable  candidates  for  positions.     Students  who  major  in  othj 
departments  but  expect  to  teach  should  consult  this  department  regarding  tl 
educational  courses  best  suited  to  their  purposes. 

The  department  recommends  to  the  State  Department  of  Education  sue 
graduates  of  the  college  as  are  entitled  to  receive  the  high  school  teachers'  ter: 
certificate. 

29.  II.  Problems  in  Education.  —  For  sophomores  in  the  Division  ( 
Rural  Social  Science.  The  aim  of  this  course  is  to  introduce  the  student  to  tl 
field  of  education  through  the  study  of  the  educational  problems  in  the  history  ( 
America  from  the  beginning  of  the  Colonial  period  to  the  present  time.  Such  a; 
understanding  is  desired  in  order  that  the  citizens  of  tomorrow  may  be  able  1 
solve  their  own  educational  problems. 

3  class  hours.  Credit, 

Professor  Welles. 

51.  I  and  II.  Principles  and  Methods  op  Teaching.  —  For  juniors;  senioj, 
may  elect.  This  course  is  intended  for  students  Avho  expect  to  become  teacher 
Others  must  consult  the  head  of  the  department  before  registering.  Consists  of 
study  of  the  general  principles  of  teaching  and  school  management  applied  t 
particular  "cases"  taken  from  actual  experience  in  public  school  work.  Discussio 
of  the  rational  solutions  of  these  "cases"  tend  to  fix  the  ideas  in  methods.  Certaii 
assigned  and  optional  readings  are  required.  These  are  both  teclmical  and  inspirgj 
tional  in  character  and  cover  the  best  there  is  printed  on  the  subject  of  methods  c' 
teaching.  They  are  supported  by  sharp  class  discussions  of  the  main  issues.  Oh 
servation  visits  to  schools  in  session  are  required  with  full  reports.  Exercises  i 
teaching  under  supervision  are  also  required  with  criticism  and  discussion  o 
methods  and  results.    A  good  text  is  used  as  the  basis  of  the  course. 

5  class  hours.  Credit, ;" 

Professor  Welles. 

52.  I.  History  and  Philosophy  of  Education.  —  For  seniors  and  graduate 
students;  juniors  may  elect.  A  general  course  in  the  history  of  educational  tlieon" 
and  practice.  Special  emphasis  is  placed  upon  the  philosophical  background  o 
education. 

5  class  hours.  Credit,  5 

Professor  Glick. 

55.  I  and  II.  General  Psychology.^ — -For  juniors;  seniors  and  graduat^} 
students  may  elect.  This  is  an  introductory  course  for  those  anticipating  furthef 
study  in  ps^'^chology  as  well  as  a  practical  and  cultural  course  for  those  who  cafi 
take  only  one  course  in  this  field.  It  deals  wtith  the  fundamental  principles  oi: 
psycholop;y  and  their  application  to  the  understanding  and  conti'ol  of  humaij: 
thought  and  action. 

5  class  hours.  Credit,  5 

Professor  Glick. 


1  State  Agent  for  Agricultural  Teacher-Training  representing  the  State  Department  of  Education  in  th( 
administration  of  vocational  education  acts. 
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56.  II  and  III.  Educational  Psychology.  —  For  juniors;  seniors  and  grad- 
ate students  may  elect.  It  is  a  direct  application  of  psychology  to  the  field  of 
iucation  and  is  a  basic  course  for  both  general  and  specific  methods.  The  course 
eals  with  the  original  nature  of  the  child,  the  psychology  of  learning,  individual 
ifferences,  transfer  of  training,  mental  tests,  etc.  Intended  primarily  for  pro- 
jective teachers,  but  open  to  others  who  are  sufficiently  interested, 
class  hours.  Credit,  5. 

Professor  Glick. 
rerequisite.  Agricultural  Education  55  or  consent  of  the  instructor. 

75.  II.  Peinciples  of  Secondary  Education.  —  For  seniors;  juniors  may 
ect.  This  is  a  study  of  the  American  high  school.  It  is  designed  to  acquaint  the 
,udent  with  the  aims  of  high  school  education,  the  characteristics  and  tendencies 
f  high  school  students,  the  high  school  curriculum,  extra-curricular  activities  and 
18  best  ideas  in  regard  to  the  administration  of  high  schools. 

class  hours.  Credit,  3. 

Professor  Welles. 

76.  I  and  III.  Special  Methods  in  Teaching  Agriculture  and  Related 
ciENCE.  —  For  seniors;  juniors  and  others  qualified  may  elect.  Owing  to  the 
Deciahzed  nature  of  this  course,  the  head  of  the  department  must  be  consulted 
efore  registration.  The  course  aims  to  set  out  clearly  the  main  details  in  teaching 
?riculture  and  related  science  from  a  vocational  point  of  view.     The  home  project 

considered  the  basis.  The  work  covers  material  and  method,  laws,  policies, 
iate  requirements,  common  practices,  teachers'  subject  and  method  outlines, 
reject  outlines,  lesson  plans,  moot  class  teaching,  observation,  references,  weekly 
ral  and  written  reports,  etc.  The  principle  of  job  analysis  is  employed  throughout 
le  course. 

class  hours.  Credit,  5. 

Professor  Welles. 

77.  III.  Methods  in  Extension  Teaching.  —  For  seniors;  juniors  and 
:hers  qualified  may  elect.  Candidates  must  consult  the  head  of  the  department 
3fore  registering.  The  course  deals  with  various  phases  of  extension  work  and 
le  methods  by  which  this  work  is  accompHshed.  The  specific  lines  are  those  of 
le  county  agent,  boys'  and  girls'  club  leader,  county  demonstration  agent  and 
^ricultural  specialist.  The  different  phases  of  the  work  will  be  discussed  by 
embers  of  the  Extension  staff  who  are  specialists  in  their  particular  lines.  The 
)urse  will  be  offered  jointly  by  the  Extension  Service  and  the  department  of 
gricultural  Education. 

class  hours.  Credit,  3. 

Professor  Welles  and  Extension  Service  Staff. 

79.  III.  Tests  and  Measurements,  —  Limited  to  fifteen  seniors  majoring 
.  the  department.  A  study  of  the  development,  theory  and  construction  of  the 
irious  types  of  tests  and  measurements  with  special  emphasis  upon  their  use  in 
le  schools.  Practice  is  given  in  the  administration  and  scoring  of  tests.  Modern 
atistical  methods  are  applied  to  the  interpretation  of  the  results. 

class  hours.  2  laboratory  hours,  credit,  3. 

Professor  Glick. 

80.  I,  II  and  III.  Supervised  Teaching.  —  (Includes:  (a)  apprentice, 
0  practice  and  (c)  observation  teaching.)  Primarily  for  seniors;  juniors  and 
;hers  qualified  may  be  admitted  by  arrangement.  Under  certain  conditions  a 
udent  may  absent  himself  from  college  during  one  term  of  his  junior  or  senior 
<3ar  for  apprentice  teaching  in  agriculture.  For  detailed  information,  consult  the 
!3ad  of  the  department. 

'  Opportunities  for  practice  teaching  in  all  other  lines  of  work  are  sought  on  the 
iimpus  and  in  nearby  high  schools.  A  limited  amount  of  study  of  teaching  by 
Dservation  is  permissible.    Each  student  is  required  to  pursue  a  course  of  pro- 
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fessional  reading  bearing  upon  the  subject  he  is  teaching  or  obser\ang.  The  amoit 
of  credit  depends  upon  the  number,  character  and  length  of  teaching  or  obse][a- 
tion  exercises  and  conferences.    Scheduled  bv  arrangement.  ' 

Credit,  1  1 5. 
The  Depaktmex' 

81.  III.  Seminar  in  Methods  of  Teaching.  —  Open  to  seniors  majorin.in 
Agricultural  Education;  graduate  students  and  others  hj  arrangement.  Thi*is 
an  opportunity  for  those  definitely  intending  to  teach  to  make  further  studiein 
special  lines  other  than  agriculture,  which  is  provided  for  in  Agricultural  Edi  a- 
tion  76.  These  include  methods  in  college  teaching,  special  methods  in  scie  e. 
etc. 

1  2-hour  conference  period,  credii,2. 
Professor  Welle;] 
Prerequisites,  Agricultural  Education  51  and  56  or  equivalents. 

83.  III.  Seminar  in  Applied  Psychology.  —  For  seniors  and  gradite 
students.  Intended  for  those  who  desire  to  study  the  appKcation  of  psycholog'in 
special  fields  such  as  salesmanship,  advertising,  medicine,  law,  pubhc  office,  exi- 
sion  work,  education,  business,  etc. 

1  2-hour  conference  period,  credr  2. 
Professor  Glici 
Prerequisites,  Agricultural  Education  55  and  56  or  85. 

85.    I.    Vocational  Psychology.  — •  For  seniors  and  graduate  students.    In 
application  of  psychology  to  the  various  fields  of  thought  and  action  other  t'ln 
education. 
3  class  hours.  Credi  3. 

Professor  Glic] 
Prerequisite,  Agricultural  Education  55  or  consent  of  the  instructor. 

95.  II.  Modern  Philosophy  of  Education.  —  For  seniors  and  gradi  e 
students;  juniors  may  elect.  A  general  survey  of  modern  philosophical  thec5S 
and  tendencies  with  special  emphasis  upon  their  influence  in  determining  pre;  it 
educational  objectives  and  procedures.  An  analysis  of  the  theories  underbig 
various  national  cultures  and  ideals  and  the  significance  of  education  in  reali:;ig 
definite  educational  objectives.  Emphasis  is  placed  upon  the  significance  of 
curriculums  in  realizing  definite  educational  objectives.  ■ 

3  class  hours.  Credits. 

Professor  Glici 
Prerequisite,  Agricultural  Education  52  or  consent  of  instructor. 

Rural  Sociology.  i 

Assistant  Professor  Cutler. 

The  courses  in  rural  sociology  are  designed  for  two  purposes:  first,  to  yc 
students  an  appreciation  of  the  general  problems  of  country  life;  second,  to  aft'd 
a  definite  training  for  students  who  wish  to  take  up  some  specific  form  of  soil 
service.  In  the  last  ten  years  rural  sociology  has  been  introduced  as  a  subjist 
into  more  than  50  per  cent  of  the  agricultural  schools  and  colleges.  There  i;a 
good  demand  for  teachers,  and  an  increasing  opportunity  in  other  directionf  n 
this  subject.  The  courses  afford  the  student  an  opportunity  to  pursue  gradUjC 
as  well  as  undergraduate  work.  The  library  of  the  college  is  unusually  well  equippd 
with  rural  sociological  material. 

Required  Course. 

27.  III.  Elements  of  Rural  Sociology.  — ■  For  sopliomores.  A  broad  surjiy 
of  the  field  of  rural  sociology,  including  such  topics  as  the  origin  of  rural  sociolq', 
its  methods  and  problems;   relation  of  sociological  to  the  scientific  and  technftl 
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'ipects  of  agricultural  problems;  the  development  of  the  rural  community  in 
ew  England  and  the  west,  religious,  educational  and  social  ideals  of  rural  people; 
laracteristics  and  influence  of  the  rural  environment,  the  movement  of  the  rural 
)pulation,  the  effects  of  immigration;  rural  institutions,  the  school,  the  church, 
cal  government,  effects  of  modern  conditions  of  life  on  rural  institutions;  rural 
ganization;  problems  of  progress,  an  analysis  of  the  needs  of  rural  life  in  its 
rther  development.  Lectures,  readings  and  essays  on  assigned  topics, 
class  hours.  Credit,  3. 

Assistant  Professor  Cutler. 

Elective  Courses. 

50.  I.  Rural  Viliage  and  Town  Sociology.  — •  For  juniors;  seniors  may 
3Ct.  Village  history  and  evolution;  present  status  and  importance  of  the  small 
wn;  its  relation  to  farm  and  city;  institutional,  economic,  social,  cultural  and 
oral  aspects;  the  problems  of  citizenship,  organization  and  leadership  presented 
r  the  small  town;  schemes  for  improvement  criticized  and  evaluated.  This 
urse  has  special  value  for  New  Englanders  who  wish  to  understand  their  semi- 
ban  and  town  communities.     Lectures,  discussions  and  topical  reports. 

class  hours.  Credit,  3. 

'  Assistant  Professor  Cutler. 

51.  11.  Rural  Government.  —  For  juniors;  seniors  may  elect.  A  general 
rvey  of  the  development  of  rural  government  in  the  United  States,  origin  of  the 
3W  England  town,  its  influence  upon  the  west,  county  government,  the  influence 

the  farmer  in  legislation,  good  roads  movement,  credit  facilities,  taxation, 
lards  of  agriculture,  agricultural  colleges  and  experiment  stations  in  relation  to 
ral  welfare;  national  government;  a  general  survey  of  political  organizations 
d  movements  among  farmers  in  the  United  States  and  foreign  countries  and  their 
Buence  in  shaping  legislation;  relation  of  the  Department  of  Agriculture,  postal 
stem,  the  various  national  commissions  and  agencies  to  rural  welfare.  Lectures, 
idings,  written  exercises  on  assigned  topics. 

3lass  hours.  Credit,  3. 

Assistant  Professor  Cutler. 

52.  III.  Rural  Organization. — 'For  juniors;  seniors  may  elect.  A  study  of 
e  organized  agencies  by  which  rural  communities  carry  on  their  various  forms  of 
i30ciated  life,  particularly  a  study  of  the  ways  by  which  the  domestic,  economic, 
Itural,  religious  and  political  institutions  contribute  to  rural  betterment;  prin- 
)les  underlying  leadership,  qualifications  of  the  paid  leader  and  the  lay  leader; 
e  field  of  rural  social  service,  national,  State  and  local,  preparation  and  oppor- 
nity  for  service;  rural  community  building,  a  study  of  organized  ways  and  means 
■  which  aid  is  given  local  communities.  The  method,  scope  and  history  of  local, 
ate  and  national  associations  formed  about  some  farm  product,  their  influence 

:  forming  class  consciousness  and  in  shaping  agrarian  legislation;  need  of  federa- 
'.m.    Lectures,  readings  and  essays  on  assigned  topics. 

olass  hours.  Credit,  3. 

>  Assistant  Professor  Cutler. 

76.  I.  Field  Work  in  Rural  Sociology.  —  For  seniors;  juniors  may  elect, 
^signed  to  meet  the  needs  of  students  who  wish  to  do  some  constructive  work 

;  rural  social  service  while  still  in  college.  The  work  is  carried  on  in  co-operation 
th  the  various  college  agencies  engaged  in  rural  service.  Any  project  for  which 
'  ;dit  in  this-  course  is  to  be  asked  must  first  have  the  approval  of  the  head  of  the 
'  partment. 

2  to  6  laboratory  hours,  credits,  1  to  3. 
Assistant  Professor  Cutler. 
-  erequisites,  Rural  Sociology  27  and  preferably  50  or  52. 

77.  II.  Rural  Social  Research  and  Surveys.  — ■  For  seniors;  juniors  may 
'  ct.    A  careful  study  is  made  of  the  scientific  method  as  applied  to  social  prob- 

is,  the  technique  of  investigation  and  research;    the  procedure  of  gathering 
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sociological  data  by  means  of  the  survey;   the  interpretation  and  graphic  pres  - 
tation  of  statistical  facts.     This  course  is  indispensable  for  those  contemplat  i: 
any  kind  of  social  work.     Text,  lectures  and  laboratory  work. 
3  class  hours.  Credit.!. 

Assistant  Professor  Cutler 

79.  I.  Seminar.  —  Enrollment  is  open  to  seniors,  students  majoring  in  ruj 
sociology  and  others  especially  prepared. 

1  to  3  class  hours.  Credit,  1  tol. 

Assistant  Professor  Cutlee 

80.  II.  Seminar.  — ■  Enrollment  is  open  to  seniors,  students  majoring  in  rul 
sociology  and  others  especially  prepared. 

1  to  3  class  hours.  Credit,  1  tcl. 

Assistant  Professor  Cutler 

81.  III.  Seminar.  —  Enrollment  is  open  to  seniors,  students  majoring  q 
rural  sociology  and  others  especially  prepared. 

1  to  3  class  hours.  Credit,  1  tc :. 

Assistant  Professor  Cutler 

Rural  Home  Life. 

Professor  Skinner,  Assistant  Professor  Knowlton,  Assistant  Professor  Tucker. 

The  emphasis  of  the  work  in  Home  Economics  is  upon  home  making  as  a  fum  - 
mental  vocation.  To  this  end,  not  only  technical  courses  are  offered,  but  also  th^  ? 
which  will  tend  to  give  the  student  a  better  understanding  of  the  place  which  1  > 
home  should  take  as  a  factor  in  community  life,  and  a  sympathetic  attitude  towi  1 
the  problems  of  everyday  life. 

The  work  is  largely  prescribed  in  the  first  two  years  and  gives  the  necess: ' 
basis  for  the  development  of  courses  in  Home  Economics  during  the  junior  al 
senior  years.  It  is  possible  for  graduates  of  this  course,  if  they  have  skillfu' 
chosen  their  electives  in  the  field  of  agriculture  or  horticulture,  to  engage  in  ho; " 
industries  for  profit  and  to  engage  in  certain  phases  of  professional  work  in  the  fii  1 
of  Home  Economics. 

The  food  laboratory  located  in  Fernald  Hall  is  fitted  with  individual  cabini; 
and  gas  stoves.  Provision  is  made  for  practice  in  the  preparation  and  serving : 
meals  with  the  family  as  a  unit.  The  clothing  laboratory  located  in  Stockbric 
Hall  is  provided  with  modern  equipment.  The  related  science  is  given  in  t' 
laboratories  of  the  various  departments  of  the  college. 

1.  I.  Introduction  to  Home  Economics. — -For  freshmen.  Lectures  i 
the  history  and  evolution  of  the  home;  social  customs  and  their  value  in  fanr 
relationships;  healthful  and  suitable  care  of  the  wardrobe;  principles  of  nutritii 
as  applied  to  the  student's  life;  the  student's  budget,  and  the  keeping  of  persoi! 
accounts. 

2  class  hours.  Credit, 

Miss  Skinner. 

28.  I.  29.  II.  Clothing  and  Textiles.  — •  For  sophomores.  A  study  of  t 
selection  and  purchase  of  suitable  materials,  their  character  and  cost;  appropria 
ness  and  simplicity  in  dress.  Practical  laboratory  work  includes  designing  a 
drafting  of  patterns,  the  use  of  commercial  patterns,  and  the  making  and  rcpa 
ing  of  garments. 

1  class  hour.  3  2-liour  laboratory  periods,  credit, 

Miss  Tucker. 

32.  III.  Applied  Design.  —  For  sophomores.  The  application  of  the  pii 
ciples  of  design  to  specific  problems  of  everyday  life,  using  various  media  for  tlu 
execution. 

3  2-hour  laboratory  periods,  credit, 
Miss  Tucker. 
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0.  I.  Foods.  —  For  juniors.  A  study  of  foods  in  their  scientific  and  economic 
ccts,  with  the  preparation  of  simple  breakfasts  and  luncheons. 

ass  hours.  3  2-hour  laboratory  periods,  credit,  5. 

Miss  Knowlton. 

1.  II.  Foods.  —  For  juniors.  A  further  study  of  foods  on  the  basis  of  meal 
iming  in  the  home,  with  especial  emphasis  on  dinners  and  the  day's  meals  as  a 
)le. 

.ass  hours.  2  3-hour  laboratory  periods,  credit,  5. 

Miss  Knowlton. 

,2.  III.  Dietetics.  —  For  juniors.  A  study  of  the  food  requirement  through- 
infancy,  childhood,  adolescence,  adult  life  and  old  age,  considering  the  energy 
ue  of  foods  and  the  nutritive  properties  of  foodstuffs.  Typical  dietaries  are 
nned  for  each  period,  with  special  regard  to  economic  and  social  conditions, 
lass  hours.  2  3-hour  laboratory  periods,  credit,  5. 

Miss  Knowlton. 

i6.  I.  Clothing.  — •  For  juniors.  This  course  aims  to  develop  initiative,  inde- 
f  idence  and  art  in  designing  garments  for  figures  of  different  types,  with  special 
?  phasis  on  proportion,  color  and  texture.  Laboratory  work  will  be  concerned 
V  h  more  difficult  problems  of  garment  construction. 

2  lass  hours.  3  2-hour  laboratory  periods,  credit,  5. 

,  Miss  Tucker. 

ill.  III.  House  Furnishing. — 'For  juniors.  A  study  of  the  fundamental 
I  Qciples  of  furnishing  a  moderate-sized  home  from  an  aesthetic  and  an  economic 
s  ndpoint. 

i  lass  hours.  1  2-hour  laboratory  period,  credit,  3. 

I  Miss  Tucker. 

''6.  I.  Home  Management.  — •  For  seniors.  The  application  of  the  principles 
c  scientific  management  to  the  household,  and  the  elements  of  successful  home 
I  king.  The  family  income,  cost  of  living,  household  accounts,  the  budget  and 
i  apportionment.     The  responsibility  of  the  woman  to  her  family  and  the  com- 

1  nity  in  establishing  right  standards  of  living. 

4  lass  hours.  Credit,  4. 

Miss  Skinner. 

'8.  II.  Home  Nursing.  —  For  seniors.  A  study  of  the  care  of  the  family 
iilth;  simple  diseases  and  their  prevention;  the  care  of  young  children  and  in- 
wds;  first  aid  to  the  injured. 

'  lass  hours.  '  Credit,  3. 

Miss  Skinner. 

)1.    I.     The  Community  of  the  Home  Economics  Graduate.  —  For  seniors. 

is  course  is  intended  to  be  a  practical  application  of  Home  Economics  to  the 
\  'ious  social,  economic,  industrial  and  educational  problems  relating  to  the  home 
Tich  the  Home  Economics  graduate  may  meet  in  any  community,  either  as  an 
e  ployed  worker  or  as  a  volunteer.  This  may  include  a  field  trip  to  Boston  and 
c  er  centers  at  an  estimated  cost  of  ten  dollars.  Recommended  only  to  those 
p 'suing  a  major  in  Home  Economics. 

2  lass  hours.  1  2-hour  laboratory  period,  credit,  3. 

Miss  Knowlton. 

:  i2.  II.  Health  Education.  — ■  For  seniors.  This  course  is  intended  to  show 
I'v  the  Home  Economics  graduate  fits  into  the  health  program  of  the  school, 
6  ler  as  a  teacher  or  as  volunteer  worker.  Recommended  only  to  those  pursuing 
Eiaajor  in  Home  Economics. 

i  lass  hours.  1  2-hour  laboratory  period,  credit,  3. 

Miss  Knowlton. 
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83.  III.  Field  Problems  under  Supervision.  —  For  seniors.  This  cov  c 
is  intended  to  be  a  more  intensive  application  of  Home  Economics  to  speij 
conmiunity  problems  and  to  serve  as  a  beginning  of  simple  research  work.  Recci- 
mended  onlj'  to  those  pursuing  a  major  in  Home  Economics. 

2  class  hours.  1  2-hour  laboratory  period,  credit  ]. 

The  Department 

84.  III.  Millinery.  — 'For  seniors.  This  course  considers  different  types  if 
hats,  their  appropriateness  and  becomingness,  with  practical  work  in  design  e 
frames,  remodeling  commercial  frames,  covering,  trimming  and  renovating  h.. 
Not  given  1926-27.  3  2-hour  laboratory  periods,  credit  >. 

GENERAL  DEPARTMENTS. 

[Heavy-faced  type  indicates  the  term  in  which  the  course  is  given.    Numbering  of  courses:  1  to  24,  in  i- 
sive,  freshmen;  25  to  49,  inclusive,  sophomores;  50  to  74,  inclusive,  juniors;  75  to  99,  inclusive,  seniors.) 

Military  Science  and  Tactics. 

Major  N.  Butler  Briscoe,  Cav.  (D.  O.  L.),  U.  S.  A.;  Captain  Dwight  Hughes,  Jr.,  Cav.  (D.  O.  i, 
U.  S.  A.;  Captain  Edwix  M.  Sumner,  Cav.  (D.  O.  L.),  U.  S.  A.;  Technical  Sergeant  John  J.  1; 
U.  S.  A.,  Retired;  Technical  Sergeant  James  A.  Warren,  Cav.  (D.  E.  M.  L.),  U.  S.  A.;  and  a  det  i- 
ment  of  enlisted  men  of  the  United  States  Army. 

Under  act  of  Congress  (July  2,  1862)  military  instruction  under  a  regular  ar  ■ 
officer  was  required  in  this  college  of  all  able-bodied  male  students.  Under 
of  Congress  June  3,  1916,  as  amended  by  act  of  Congress  Sept.  8,  1916,  there 
estabUshed  .at  this  college  in  April,  1917,  an  infantry  unit  of  the  Reserve  Offn 
Training  Corps.  Following  the  World  War  and  an  act  of  Congress  (July  9,  IP 
the  Reserve  Officers'  Training  Corps  is  in  operation  under  the  regulation  of 
War  Department,  administered  by  the  president  of  the  college  and  the  prof> 
of  military  science  and  tactics. 

Beginning  with  the  fall  term,  1920-21,  the  infantry  unit  of  the  Reserve  Offici 
Training  Corps  was  converted  into  a  cavalry  unit. 

The  primary  object  of  the  Reserve  Officers'  Training  Corps  is  to  provide  h- 
tematic  military  training  at  civil  educational  institutions,  for  the  ultimate  purp  e  t 
of  qualifying  selected  students  of  such  institutions  as  reserve  officers  in  the  n.-| 
tary  forces  of  the  United  States.  It  is  intended  to  attain  this  object  during  " 
time  the  students  are  pursuing  their  general  or  professional  studies,  with  > 
least  practicable  interference  with  their  civil  careers,  by  employing  methods  - 
signed  to  fit  men  physically,  mentally  and  morally  for  pursuits  of  peace  as  vll 
as  war. 

All  male  candidates  for  a  degree  in  a  four-year  course  must  take  for  two  ye  > 
Sit  least  three  hours  a  week  of  military  training. 

Students  in  their  junior  and  senior  years,  who  are  approved  by  the  presid  t 
and  the  professor  of  military  science  and  tactics,  may  take  the  advanced  com 
if  they  so  elect.  The  advanced  course  consists  of  at  least  five  hours  per  a\  ' . 
and  a  summer  camp  of  about  si.x  weeks  during  the  summer  vacation,  bet^^•(  i 
the  junior  and  senior  years.  Students  taking  this  course  are  paid  by  the  FeiK  ! 
government  at  a  rate  to  be  fixed  by  the  Secretary  of  War,  not  to  exceed  e 
value  of  the  army  ration.  The  rate  now  fixed  is  30  cents  per  day,  which  amou  s 
to  about  $103  per  year.  Students  graduating  in  the  advanced  course  are  eligi ;' 
for  commissions  in  the  Officers'  Reserve  Corps,  but  are  not  required  to  accept  si'i 
commissions  if  offered. 

The  uniform  furnished  to  Freshmen  and  Sophomore  (Basic  Class)  is  of  01 ' 
Drab  Woolen  cloth,  and  is  supplied  by  the  Federal  Government  without  cc 
The  uniforms  for  the  Junior  and  Senior  (Advanced  Class)  are  of  Forest  Grd 
Woolen  cloth  fitted  and  especially  made  for  the  individual  student.  It  is  expecll 
that  eventually  this  uniform  will  be  furnished  for  the  Basic  Class  also.  T^ 
uniform  is  also  furnished  without  cost  to  the  student. 

The  course  for  cavalry  units  of  the  Reserve  Officers'  Training  Corps  inclu(|5 
theoretical  and  practical  instruction  in  all  phases  of  cavalry  work,  so  distribufl 
over  the  four-year  college  course  as  to  qualify  students  at  the  end  of  the  frei- 
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111  year  as  privates  of  cavalry;  at  the  end  of  the  sophomore  year  as  non-com- 
ssioned  officers  of  cavalry;  and  upon  graduation  as  reserve  officers.  The  in- 
action in  this  department  covers  cavalry  drill,  cavalry  weapons,  —  i.e.,  rifle, 
^tol,  saber,  automatic  rifle  and  machine  gun,  —  map  reading  and  military 
etching,  minor  tactics,  equitation,  etc.  The  course  in  equitation  includes  cross- 
antry  riding  and  instruction  in  polo.  So  far  as  season  and  weather  permit, 
^truction  is  of  a  practical  nature  out  of  doors. 

Required  Courses. 

1.  I.  2,  II.  3.  III.  For  freshmen.  Theoretical  and  practical  instruction 
courtesy  and  discipline,  riding  and  drills,  rifle  marksmanship,  cavalry  equip- 
-nt  and  arms,  physical  training,  history,  dismounted  sports. 

3  scheduled  hours,  credit,  2. 
Professor  Briscoe  and  Assistants. 

;25.     I.     26.     II.     27.     III.     For    sophomores.      Theoretical    and    practical 
j  itruction  in  leadership,  map  reading  and  map  making,  hygiene,  sanitation,  and 
jst  aid,  cavalry  equipm.ent  and  arms,  pistol  marksm.anship,  riding  and  drill, 
)unted  sports. 

3  scheduled  hours,  credit,  2. 
.1  Professor  Briscoe  and  Assistants. 

,50.    I.     51.     II.     52.     III.'     For  juniors.    Cavalry  drill  and  riding,  leadership 
d  command,  engineering  (bridges,  explosives),  cavalry  equipment  and  arms, 
I  action  and  care  of  horses  and  mules,  communications  (telephone,  telegraph, 
'lie),  mounted  sports,  jumping,  polo. 

5  scheduled  hours,  credit,  4. 
Professor  Briscoe  and  Assistants. 

75.    I.     76.     II.     77.     III.     For  seniors.    Transportation  (wagon  and  pack), 
I  rrespondence  and  records,  law,  leadership  and  command,  drill  and  riding,  history, 
j)unted  sports,  competitions,  horse  show  preparation  and  management,  polo, 
)ss-country  riding. 

5  scheduled  hours,  credit,  4. 
Professor  Briscoe  and  Assistants. 

Physical  Education  and  Hygiene. 

Professor  Hicks,  Professor  Gore,  Mrs.  Hicks,  Mr.  Ball,  Mr.  Derby,  Mr.  Couhig. 

I  The  purpose  of  the  courses  offered  by  this  department  is  to  provide  active  exer- 
e  and  to  instruct  every  student  how  to  care  for  his  health  and  maintain  his 
ysical  condition  while  carrying  on  his  college  course. 

The  equipment  consists  of  the  Alumni  Athletic  Field,  which  has  room  for  two 
)tball  fields,  a  quarter-mile  cinder  track  with  a  220  straightaway,  and  the  base- 
11  diamond;  and  also  the  old  field  for  class  football  and  baseball,  two  tennis 
iirts,  and  the  drill  hall  floor  for  basket  ball.  For  several  years  the  drill  hall 
or  was  used  for  class  work  in  gymnastics,  but  its  condition  has  become  so  bad 
at  this  has  been  discontinued.  During  the  winter  months  a  hockey  rink  is  pro- 
led  on  the  college  pond. 

[All  undergraduate  male  students  are  given  a  physical  examination  upon  entering.] 

Men. 
Required  Courses. 

1.  I.    Hygiene.  — •  For  freshmen.     Lectures  on  personal  hygiene. 

liilass  hour.  "  Credit,  1. 

Professor  Hicks. 

2.  I.    Recreation.  — •  For  freshmen.     Outdoor  games. 

2  laboratory  hours,  credit,  1. 
The  Department. 
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3.  III.     Recreation.  — •  For  freshmen.     Outdoor  games. 

2  laboratorj'  hours,  credit, 
The  Department. 

7.    I.    8.    II.    9.    III.    Recreation. — ■Mihtar}- substitute  for  freshman  me. 

3  scheduled  hours,  credit, . 
The  Department. 

25.  I.     Recreation.  —  For  sophomores.     Outdoor  games. 

2  laboratorj'  hours,  credit, . 
The  Departjient. 

26.  III.     Recreation.  — •  For  sophomores.    Outdoor  games. 

2  laboratory  hours,  credit, 

The  Department. 

30.    I.    31.    II.    32.    III.    Recreation. — •  Military  substitute  for  sophom( 
men. 

3  scheduled  hours,  credit, 

The  Department. 

Elective  Course. 

77.    III.     Training  Course.  —  For  seniors.     Election  by  permission  oil 
History  of  phj^sical  education  and  supervision  of  athletics. 
2  class  hours.  Credit,; 

Professor  Hicks, 

Women. 

Required  Courses. 

4.  I.     Recreation.  —  For  freshmen.    Outdoor  games. 

3  scheduled  hours,  credit, 
Mrs.  Hicks. 

5.  II.     Gymnastics.  —  For  freshmen.    Dancing,  Swedish  games,  etc. 

3  scheduled  hours,  credit, 
]\Irs.  Hicks. 

6.  III.     Recreation.  —  For  freshmen.    Outdoor  games. 

3  scheduled  hours,  credit, 
]\Irs.  Hicks. 

27.  I.    Recreation. — •  For  sophomores.    Outdoor  games. 

5  scheduled  hours,  credit, 
Mrs.  Hicks. 

28.  II.     Gymnastics.  — •  For  sophomores.    Dancmg,  Swedish  games,  etc. 

3  scheduled  hours,  credit,! 
Mrs.  Hicks.; 

29.  III.     Recreation.  —  For  sophomores.    Outdoor  games. 

5  scheduled  hours,  credit, ' 
Mrs.  Hicks. 

Elective  Courses. 

50.    II.     Gymnastics.  —  For  juniors.    Dancing,  Swedish  games,  etc. 

3  scheduled  hours,  crcilit, 
Mrs.  Hicks. 

76.    II.    Gymnastics.  —  For  seniors.    Dancing,  Swedish  games,  etc. 

3  scheduled  hours,  credit, 

Mrs.  Hicks. 


art  II.  101 

THE  LIBRARY. 

The  general  college  library  consists  of  all  books  belonging  to  the  College,  includ- 
ig  the  Experiment  Station  and  department  libraries.  A  catalogue  is  maintained 
I  the  main  building  which  lists  all  books  and  periodicals  belonging  to  the  College, 
ot  only  in  the  main  library,  but  in  all  branches  or  department  libraries.  The 
brary  now  includes  about  77,000  bound  books,  together  with  a  great  number  of 
nbound  books,  pamphlets,  magazines,  and  so  forth;  this  more  ephemeral  litera- 
ire  in  many  cases  is  of  great  value  for  research,  and  Ls  made  readily  available  by 
idcxes  of  many  sorts. 

\\Tjrks  pertaining  to  agriculture  and  related  sciences  are  of  course  the  larger 
ut  of  the  collection,  but  the  hbrary  is  also  well  supplied  with  works  in  literature, 
!story  and  sociology.  The  reading  room  contains  a  good  collection  of  encyclo- 
jdias  and  general  reference  books,  and  the  list  of  periodicals  numbers  nearly 
!ven  hundred,  and  covers  many  magazines  of  general  and  popular  sorts  as  well 
;  the  leading  American  and  foreign  publications. 

The  library  is  open  during  terms  from  8  a.m.  to  10  p.m.  daily,  and  from  10  a.m. 
)  1  P.M.  Sundays,  with  shorter  hours  during  vacations.  Visitors  are  always 
elcome,  and  are  gladly  aided  in  any  problems  of  research  along  the  lines  taught 
I  the  College. 
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The  Geaduate  School. 


Edward  M.  Lewis,  A.M.,  President  of  the  College. 

Chakles  E.  Marshall,  Ph.D.,  Director  of  the  Graduate  School  and  Professor  of  Microbiology. 

Graduate  Staff,  1926-1927. 

President  Lewis,  Director  Marshall,  Professors  Alexander,  Beatjmont,  Bradley,  Cance,  Chambi 
LAIN,  Clark,  Crampton,  Fernald,  Foord,  Frandsen,  Glick,  Graham,  Haskell,  Lindsey,  Osmx 
Peters,  Sears,  Serex,  Shaw,  Thayer,  Torrey,  Waugh,  Welles;    Mr.  Hawley,  Secretary. 

HISTORY  AND  AIMS. 

This  coUege  has  provided  study  of  a  ^aduate  nature  for  many  years.  T! 
need  for  such  training  became  real  when  agriculture  was  recognized  as  an  aggs; 
gate  of  the  many  sciences  involved  and  the  many  practices  employed.  The  obii 
lete  notion  that  agriculture  is  only  farming  has  been  replaced  by  the  notion  tt' 
farming,  as  such,  is  only  one  element  in  agriculture.  The  ramifications  and  di' 
sions  of  agriculture  are  many;  most  of  these  call  for  advanced  study  and  trainii 
to  meet  the  exigencies  of  the  times.  No  apology  is,  therefore,  required  for 
attempt  to  fathom  the  scientific,  economic  and  social  intricacies  of  such  a  funo 
mental  phase  of  human  effort  as  agriculture.  The  value  of  such  an  undertaldl 
is,  or  should  be,  patent  to  everj^  intelligent  mind  familiar  with  the  situation. 

Graduate  work  has  been  available  to  students  since  1893.  At  that  time  it  vi 
possible  to  qualify  for  the  degree  of  master  of  science;  later,  in  1898,  for  the  degi 
of  doctor  of  philosophy;  in  1913,  for  the  professional  degrees  of  master  of  agrici 
ture  and  doctor  of  agriculture;  in  1916,  for  the  specific  professional  degree  of  masi 
of  landscape  architecture. 

To  make  the  graduate  work  more  effective  and  distinctive  in  agriculture,  i 
graduate  school  was  established  in  1908.  It  has  become  the  operating  agency  f 
the  purpose  of  fitting  graduates  of  this  and  other  institutions  for  teaching  in  ci 
leges,  high  schools  and  other  pubhc  schools;  for  positions  as  government,  Sta 
and  experiment  station  specialists  in  farm  management,  dairying,  livestock  hi 
bandry,  poultry  science,  agronomy,  landscape  gardening,  pomologj'',  vegetal 
gardening  and  floriculture;  for  positions  as  bacteriologists,  botanists,  chemisl 
entomologists;  for  economists  and  social  workers;  and  for  numerous  other  poi 
tions  requiring  a  great  amount  of  scientific  and  professional  agricultural  knowledg 
training  and  experience. 

ORGANIZATION. 

J 
The  school  is  based  upon  the  department  as  the  unit,  and  the  apprentices!! 
system  as  the  most  effective  means  of  instruction.  This  gives  to  the  stude| 
individuality  in  treatment  and  an  intimacy  with  actual  conditions  of  work  sn 
operations.  The  student  is  assigned  to  an  advisory  committee,  composed  of  t 
instructor  in  charge  of  his  major  subject  as  chairman,  and  instructors  in  char 
of  his  minor  subjects  as  members,  which  directs  his  graduate  studies.  The  chai 
men  of  all  these  committees  together  constitute  the  graduate  staff,  which  contrr 
the  policy  of  the  graduate  school. 
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ADMISSION. 

Admission  to  the  graduate  school  will  be  granted :  — 

1.  To  graduates  of  the  Massachusetts  Agricultural  College. 

2.  To  graduates  of  other  institutions  of  good  standing  who  have  received  a 
ichelor's  degree  substantially  equivalent  to  that  conferred  by  this  college. 

In  case  an  applicant  presents  his  diploma  from  an  institution  of  good  standing, 
it  has  not,  as  an  undergraduate,  taken  as  much  of  the  subject  he  selects  for  his 
lajor  as  is  required  of  undergi-aduates  at  the  Massachusetts  Agricultural  College, 
1  will  be  required  to  make  up  such  parts  of  the  undergraduate  work  in  that  sub- 
st  as  the  instructor  in  charge  may  consider  necessary.  He  shall  do  this  without 
edit  toward  his  advanced  degree. 
Admission  to  the  graduate  school  does  not  necessarily  admit  to  candidacy  for 

I  advanced  degree,  —  students  holding  a  bachelor's  degree  being  in  some  cases 
emitted  to  take  graduate  work  without  becoming  candidates  for  higher  degrees. 
Applications  for  membership  in  the  graduate  school  should  be  presented  to  the 
rector  of  the  school.  Full  statements  of  the  applicant's  previous  training,  of 
e  graduate  work  desired,  and  of  the  amount  and  kind  of  work  already  done  by 
m  as  an  undergraduate  should  be  submitted,  together  with  a  statement  whether 
e  applicant  desires  to  work  for  a  degree. 

Registration  is  required  of  all  students  taking  graduate  courses,  the  first  regis- 
ition  being  permitted  only  after  the  student  has  received  an  authorization  card 
)m  the  director. 

iTURE,  METHODS  AND   REQUIREMENTS  OF  GRADUATE  WORK. 

Graduate  work  differs  from  undergraduate  work  in  its  purposes  and  methods, 
le  primary  aims  of  the  instructor  are  emphasized  in  an  attempt  to  have  the 
ident  adjust  himself  and  place  himself  in  his  environment;  develop  the  rule  of 
f -direction  and  self -instruction;  acquire  the  power  of  accurate  reasoning;  gain 
oficiency  and  skill  in  his  selected  field  of  study  or  practice;  and  obtain  an  appre- 
i,tive  and  discriminative  insight  into  experimentation  and  original  research, 
ethods  are  not  devised,  therefore,  for  attractiveness,  entertainment  and  super- 
ial  reviews,  but  for  the  creation  of  initiative  and  profound  thought,  thorough 
quaintance  with  detail,  independent  advance  and  industrious  habits.     Careful 

iidings,  lectures,  conferences,  surveys,  laboratory  exercises  and  field  work  are 

'I  ne  of  the  agencies  utilized. 

I  A.11  members  of  the  graduate  school  are  required  to  attend  the  course  of  lectures 
signed  to  supplement  the  technical  work  of  all  graduate  studies.    These  lectures 

II  be  given  once  each  week,  and  the  students  will  be  held  responsible  for  the  work. 
Candidates  for  the  degree  of  doctor  of  philosophy  are  required  to  prosecute 
:ee  subjects,  one  of  which  shall  be  designated  as  the  major  and  the  others  as 
nors.  No  two  of  these  subjects  may  be  taken  in  the  same  department.  An  origi- 
1  thesis  shall  be  considered  a  part  of  the  major  subject. 

Candidates  for  the  degree  of  doctor  of  agriculture  are  required  to  select  a  major 

d  such  other  subjects  as  will  develop  the  major  in  its  greatest  intensity  and  com- 
l^hensiveness.  Successful  experience  is  also  requisite,  together  with  a  thesis 
^ich  represents  a  masterly  survey  or  intimate  study  through  accurate  apphca- 
t  n  of  some  phase  of  the  major  subject. 

Candidates  for  the  degree  of  master  of  science  are  required  to  prosecute  two 
fDJects,  one  of  which  shall  be  designated  as  a  major  and  the  other  as  a  minor. 

aen  desirable,  and  approved  by  the  Director,  the  minor  may  be  made  up  of 
ejects  from  more  than  one  department.     The  major  and  minor  subjects  may 

I I  be  selected  in  the  same  department.  An  original  thesis  is  considered  a  part 
c  the  major  subject. 

Candidates  for  the  degree  of  master  of  agriculture  are  allowed  greater  privileges 
iithe  selection  of  subjects,  but  will  be  required  to  select  a  major  and  such  other 
£  )porting  lines  of  study  as  will  be  necessary  to  equip  the  individual  professionally. 
^  thesis  which  will  reveal  the  professional  training  of  the  individual  will  be  re- 
t  ired. 
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Candidates  for  the  degree  of  master  of  landscape  architecture  will  be  expect e 
to  conform  to  the  estabUshed  courses  of  the  department,  and  to  the  requiremen 
of  the  department  in  the  preparation  of  a  thesis,  as  well  as  in  actual  experien 
outside  the  college. 

Candidates  for  membership  in  the  graduate  school  who  do  not  desire  to  woi 
for  a  degree  may,  with  the  approval  of  the  director  of  the  school,  take  more  thr 
one  subject  in  the  same  department,  or  pursue  work  in  several  departments, 
their  preparation  will  permit.  A  statement  of  the  subjects  chosen  must  in  eai 
case  be  submitted  to  the  director  of  the  graduate  school  for  approval.  The  chos( 
subjects  must  bear  an  appropriate  relation  to  each  other. 

A  working  knowledge  of  French  and  German  is  essential  to  successful  gradua 
work,  and  students  not  having  this  will  find  it  necessary  to  acquire  it  as  soon 
possible  after  entering.     Other  modern  languages  may  be  substituted  if  considcK 
more  valuable. 

The  graduate  staff  reserves  the  privilege  of  recommending  and  allowing  cour,^ 
in  other  institutions  as  a  part  of  residence  instruction.  Such  super\dsion  will  1 
exercised  and  credit  granted  as  are  essential  to  the  highest  standards  of  efficienc 

THESES.  ; 

A  thesis  is  required  of  each  candidate  for  an  advanced  degree.  It  must  be  on 
topic  belonging  to  the  candidate's  major  subject;  must  show  that  its  writer  pc 
sesses  the  ability  to  carry  on  constructive  study;  must  be  an  actual  contributic 
to  knowledge;   and  possess  real  merit. 

The  thesis  in  its  final  form  must  be  submitted  to  the  director  by  May  15  of  t 
year  in  which  the  student  is  to  present  himself  for  the  advanced  degree,  and  befci 
he  may  take  the  required  examination.  Three  complete  copies  are  required.  0 
of  the  copies  is  to  be  retained  as  an  official  copy  by  the  director,  one  is  to  be  dep< 
ited  in  the  college  library,  and  the  third  is  to  be  retained  by  the  department 
which  the  thesis  was  prepared.  The  candidate  for  the  doctor's  degree  must 
prepared  to  defend  at  the  oral  examination  the  views  presented  in  his  thesis. 

FINAL  EXAMINATIONS. 

For  the  degree  of  doctor  of  philosophy  or  doctor  of  agriculture,  final  examin 
tions  on  the  minors  taken  are  given  upon  the  completion  of  the  subjects.  In  tl, 
major  subject,  a  written  examination,  if  successfully  passed,  is  followed  by  an  or 
examination  in  the  presence  of  the  graduate  staff. 

For  the  degree  of  master  of  science,  master  of  agriculture  or  master  of  landsca 
architecture,  a  final  examination  upon  the  minor  taken  is  given  upon  the  compl 
tion  of  each  course,  and  in  the  major  a  final  examination,  which  maj^  be  eitli 
written  or  oral,  or  both,  is  given  over  all  the  work  by  the  department  concerned. 

DEGREES  CONFERRED. 

The  degrees  of  doctor  of  philosophy  and  doctor  of  agriculture  are  conferri 
upon  graduate  students  who  have  met  the  following  requirements :  — 

1.  The  devotion  of  at  least  three  years ^  to  the  prosecution  of  three  subjects 
study  and  research  in  residence  at  the  college. 

2.  The  earning  of  not  less  than  one  hundred  credits  in  the  chief  or  major  sii 
ject,  and  of  not  less  than  twenty-five  credits  in  each  of  two  minor  subjects. 

3.  The  preparation  of  a  thesis,  in  the  major  subject,  constituting  an  actual  C(i 
tribution  to  knowledge  and  accompanied  by  drawings  if  necessar5^  For  the  dejir 
of  doctor  of  agriculture  the  thesis  may  be  modified  to  meet  professional  requir 
ments. 

4.  The  passing  of  final  examinations,  in  both  the  major  and  minor  subjects, 
the  satisfaction  of  the  instructors  in  charge. 

>  All  time  statements  refer  to  minimum  time.  i 
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5.  A  public  oral  examination. 

6.  The  payment  of  all  fees  and  college  expenses  required. 

The  degrees  of  master  of  science,  master  of  agriculture  and  master  of  landscape 
•chitecture  are  conferred  upon  graduate  students  who  have  met  the  following 
quirements :  — 

1.  The  devotion  of  at  least  one  year  and  a  half  to  the  prosecution  of  study  in 
vo  subjects  of  study  and  research,  not  less  than  one  full  college  year  of  which 
ust  be  in  residence.  In  the  case  of  a  master  of  landscape  architecture  the  student 
u?t  follow  the  prescribed  course  of  study. 

2.  The  earning  of  not  less  than  fifty  credits  in  the  chief  or  major  subject,  and  of 
)t  less  than  twenty-five  credits  in  the  minor  subject.  Students  pursuing  the 
lurse  in  landscape  architecture  will  devote  all  of  their  time  to  the  established 
(urse,  and  meet  the  conditions  of  one  year  of  experience  outside  the  college. 

3.  The  preparation  of  a  thesis  in  the  major  subject,  constituting  an  actual  con- 
ilDution  to  knowledge,  and  accompanied  by  drawings  if  necessary. 

4.  The  passing  of  final  examinations,  in  both  major  and  minor  subjects,  to  the 
.tisfaction  of  the  professors  in  charge. 

5.  The  payment  of  all  fees  and  college  expenses  required. 

The  fee  for  the  degree  of  master  of  science,  master  of  agriculture,  or  master  of 
ndscape  architecture  is  $10,  and  for  the  degree  of  doctor  of  philosophy  or  doctor 
agriculture,  $25. 

COURSES  OFFERED. 
Courses  available  as  major  subjects  for  the  degree  of  doctor  of  philosophy:  — 

Agricultural  Economics.  Horticulture. 

Agronomy.  Microbiology. 

Botany.  Pomology. 

Chemistry.  Rural  Sociology. 
Entomology. 

Courses  available  as  major  subjects  for  the  degree  of  master  of  science:  — 

Agricultural  Economics.  Horticulture. 

Agricultural  Education.  Mathematics  and  Physics. 

Agriculture.  Microbiology. 

Agronomy.  Pomology, 

Animal  Husbandry.  Poultry  Science. 

Botany.  Rural  Sociology. 

Chemistry.  Veterinary  Science. 
Entomology. 

Courses  available  as  major  subjects  for  the  degree  of  master  of  agriculture:  — 
Agronomy.  Animal  Husbandry.  Poultry  Science. 

The  course  in  Landscape  Architecture  leads  to  the  degree  of  master  of  landscape 
chitecture. 

Courses  available  as  minor  subjects:  — 

Agricultural  Economics.  Horticulture. 

Agricultural  Education.  Landscape  Architecture. 

Agriculture.  Mathematics  and  Physics. 

Agronomy.  Microbiology. 

Animal  Husbandry,  Pomology. 

Animal  Pathology,  Poultry  Science. 

Botany.  Rural  Sociology. 

Chemistry.  Zoology, 
Entomology. 
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GENERAL  OUTLINE  OF  COURSES  FOR  ADVANCED  DEGREES. 
Agricultural  Economics. 

AIajor  Requirements. 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  Candidates  must  have  had  the  follomng  courses  « 
their  equivalent:  Economics  and  Sociology  50,  Agricultural  Economics  26  and  5 

Required  Work.  —  Candidates  must  take  the  foUowdng  courses:  Agricultur 
Economics  51,  52,  53  and  79.  These  courses,  specially  arranged  for  graduates,  me 
be  taken  as  Courses  120,  170,  155  and  180  for  graduate  credit.  In  addition,  cai 
didates  must  take  Courses  110,  111,  130,  165  and  175  in  Agricultural  Economic 
Rural  Sociology  27  and  50,  or  equivalent  courses;  and  Economics  and  Sociolog 
51  and  52,  or  equivalent  courses. 

Each  candidate  will  be  required  to  have  a  working  knowledge  of  the  gener 
field  of  economics,  the  history  of  agricultural  economics,  the  theory  of  agricultur 
economics,  the  problems  of  agricultural  production,  land  tenure,  land  probleir 
agricultural  commerce,  agricultural  co-operation,  agricultural  credit,  statistics 
agriculture,  and  prices,  markets  and  marketing. 

For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  The  same  as  for  the  degree  of  doctor  of  philosophy. 

Required  Work.  —  The  same  as  for  the  degree  of  doctor  of  philosophy,  exce; 

that  there  is  no  language  requirement. 

Graduate  Courses  Offered. 

110.  Theory  op  Agricultural  Economics.  —  Readings  in  French,  Gernu 
and  EngHsh  on  economics  of  agriculture.     Alternate  years,  odd,  200  hours. 

Credits, 
Professor  Cance. 

111.  Current  Economic  Problems  and  Literature.  —  Department  semia' 
throughout  the  year.  Credit,  1  each  ten! 

120.  Historical  and  Comparative  Agriculture.  —  General  survey.  May  1 
taken  in  connection  with  Course  51.     Spring  term,  yearly.  Credits, 

Assistant  Professor  Sawtelle. 

121-122.  History  op  American  Agriculture.  —  Special  studies  in  the  hi 
tory  of  agricultural  institutions,  practices  or  relations.     Fall  term,  even  years. 

Credits, 
Assistant  Professor  Jefferson.! 

130.  Problems  op  Agricultural  Production.  —  The  relation  of  the  farm' 
to  the  food  supply.  May  be  taken  in  connection  with  Course  77.  FaU  teri* 
yearly.  Credits, 

Professor  Cance. 

140.  Land  Tenure  and  the  Acquisition  of  Farm  Land.  —  Readings,  discu 
sion,  original  exercises.    Alternate  years,  even.  Credits,  3-| 

Professor  Cance.' 

145.  Farm  Labor.  —  Reading  and  investigation.  Credits, 

Professor  Cance. 

150.  Agricultural  Commerce,  Industry  and  Trade.  —  A  study  of  trm 
movements  and  commercial  activities  relating  to  agricultural  products.  Fall  ton 
alternate  years,  odd.  Credits,  .'v 

Assistant  Professor  Jefferson. 
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155.  The  Agricultural  Market.  —  A  study  of  the  forces,  methods  and  insti- 
itions  of  the  market  for  agricultural  products.     Spring  term,  yearly. 

Credits,  5. 
Professor  Cance. 

156.  Specific  Problems  in  Marketing  Farm  Products.  —  Reports  and  dis- 
issions.    Alternate  years,  odd.  Credits,  3. 

Professor  Cance. 

160.  Agricultural  Prices.  —  Winter  term,  yearly.  Credits,  3. 

Assistant  Professor  Sawtelle. 

161.  Agricultural  Prices.  —  Spring  term,  yearly.  Credits,  3. 

Assistant  Professor  Sawtelle. 

165.  Transportation  of  Agricultur.\l  Products.  —  Elementary  discussion 
id  report.    Winter  term,  yearly.  Credits,  5. 

Professor  Cance. 

166.  Specific  Transportation  Problems.  —  Original  study,  reading  and  report 
1  certain  transportation  problems  related  to  agriculture.    Alternate  years,  odd. 

Credits,  3-5. 
Assistant  Professor  Sawtelle. 

170.  Co-oPERATiON  in  AGRICULTURE.  —  Elementary  problems  and  discussion, 
[ay  be  taken  in  connection  with  Course  50.    Winter  term,  yearly.      Credits,  5. 

Professor  Cance. 

171-172.  Special  Problems  in  Co-operation  for  Economic  Purposes.  — 
;udy,  original  investigation  and  discussion.     Every  third  year,  beginning  1922. 

Credits,  3-5. 
Professor  Cance. 

175.  Agricultural  Credit.  —  Readings  and  reports  in  addition  to  class  lec- 
ires  on  agricultural  credit.  Taken  in  connection  with  Course  78.  Spring  term, 
iarly.  Credits,  3-5. 

Assistant  Professor  Sawtelle. 

180.  Elementary  Principles  of  Statistics.  —  Chiefly  related  to  agriculture, 
sctures,  laboratory  studies  and  original  work.  Taken  in  connection  with  Course 
I.    Fall  term,  yearly.  Credits,  5. 

Assistant  Professor  Sawtelle. 

181.  Specific  Problems  in  Statistics  of  Agriculture.  —  Alternate  years, 
'en.  Credits,  3-5. 

Assistant  Professor  Sawtelle. 

185.  Rural  Law.  —  Corresponds  to  Course  78.    Spring  term,  yearly. 

Credits,  5. 
Mr.  Smart. 

186.  Studies  in  Agricultural  Legislation.  Credits,  3-5. 

The  Department. 

190-195.  Investigation  of  Various  Problems  related  to  Agricultural 
oonomics.  —  Credit  given  on  basis  of  time  spent  and  reports  submitted. 

p200.  Thesis.  —  Research  work  in  agricultural  economics  will  be  developed  by 
ur  principal  methods,  namely,  historical,  statistical,  accounting  and  general 
'Id  investigation.  In  all  instances  mastery  of  research  methods  includes  facility 
'  investigation,  tabulation  and  interpretation  of  results. 
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Agricultural  Education. 

Major  Requirements. 

For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  A  minimum  of  25  undergraduate  credits  distribute! 
among  the  following  lines  of  study:  philosophy,  psychology,  history  of  educatioa 
principles  and  methods  of  teaching,  school  organization  and  adminLstration 
Successful  teaching  experience  wiU  receive  consideration. 

Required  Work.  —  At  least  50  credits  must  be  earned  from  the  following  lis; 
of  courses  in  the  department  or  met  by  accepted  transferred  credits. 

Graduate  Courses  Offered. 
100.  History  of  Education.  Credits,  1-lC 

104.  Vocational  Education.  Credits,  1-lC 

105.  Curriculum  Study.  Credits,  1-2C 

110.  Rural  Education.  Credits,  l-ll 

115.  Vocational  Teacher  Training.  Credits,  1-1( 

120.  Theory  and  Use  of  Mental  Tests.  Credits,  l-2( 

125.  Secondary  Education.  Credits,  l-li; 

130.  Advanced  Educational  Psychology.  Credits,  l-2( 

135.  Educational  Philosophy.  Credits,  l-2( 

140.  General  Educational  Research.  Credits,  1-2C 

145.  Teaching  Method  and  Practice.  '  Credits,  I-IC 

200.  Thesis.  Credits,  15-2.' 

Minor  Requirements. 

Minor  work  is  offered  in  the  department  for  the  degrees  of  doctor  of  philosoph; 
and  master  of  science.  Candidates  must  have  had  the  equivalent  of  15  undei 
graduate  credits  in  education. 

Agronomy. 

Major  Requirements. 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  Candidates  must  have  had  undergraduate  courses  2J 
and  27  as  described  in  this  catalogue,  and  should  have  had  thorough  training  h 
the  elements  of  the  natural  sciences. 

Required  Work.  —  Studies  will  be  assigned  from  the  courses  listed  belo^j 
Thesis  problems  may  be  chosen  in  the  subject  matter  of  soils,  fertilizers  or  fiel*^ 
crops.  ; 

For  the  Degree  of  Master  of  Science.  i 

Prerequisite  Work.  —  As  above.  • 

Required  Work.  —  Assigned  work  will  be  selected  from  the  courses  listei 
below. 

For  the  Degree  of  Master  of  Agriculture.  n 

Prerequisite  Work.  —  The  same  as  for  the  degree  of  master  of  science  in  si 
far  as  it  is  essential  to  establish  the  professional  approach  to  agronomy,  but  ii 
addition  the  candidate  must  be  familiar  with  agronomical  practices. 

Required  Work.  —  As  above. 
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Graduate  Courses  Offered. 

10.  Studies  in  the  Culture  of  Field  Crops.  Credits,  5-20, 

15.  The  Fertilization  op  Field  Crops.  Credits,  5-20. 

20.  Studies  in  Harvesting  and  Storage.  Credits,  5-20. 

25.  The  Improvement  of  Field  Crops.  Credits,  5-20. 

30.  Technology  of  Field  Crops.  Credits,  5-20. 

iO.  Soil  Classification.  Credits,  5-20. 

i5.  Studies  in  Soil  Physics.  Credits,  5-20. 

50.  Moisture  Relationships  in  Soils.  Credits,  5-20. 

55.  Studies  in  Soil  Management.  Credits,  5-20. 

60.  Soil  Technology.  Credits,  5-20. 

70.  Studies  in  Soil  Fertility.  Credits,  5-20. 

SO.  Fertilizer  Technology.  Credits,  5-20. 

90.  Studies  in  Literature.  Credits,  5-20. 

00.  Thesis.  Credits,  15-50. 

Minor  Requirements. 

I  Prerequisites  are  as  stated  for  major  work.  In  addition  studies  suited  to  the 
eeds  of  the  candidate  will  be  selected  from  the  above  courses. 

Animal  Husbandry. 

Major  Requirements. 

For  the  Degree  of  Master  of  Science  or  Master  of  Agriculture. 

I  Prerequisite  Work.  —  Candidate  must  have  had  the  following  courses,  or 
aeir  equivalents,  before  he  can  enter  graduate  work  in  this  department:  Animal 
[usbandry  25,  26,  50,  51,  52,  53,  75  and  78.  He  should  also  be  able  to  show  evi- 
ence  of  experience  in  practical  animal  husbandry. 

Required  Work.  —  At  least  50  credits  must  be  earned  from  the  following  list 
I  courses  offered  by  the  department. 

Graduate  Courses  Offered. 

OO.  Advanced  Breed  History.  Credits,  10. 

10.  Nutrition  of  Farm  Animals.  Credits,  10. 

i20.  Reproduction  of  Farm  Animals.  Credits,  10. 

00.  Thesis.  Credits,  25. 

Minor  Requirements. 

'  Minor  work  in  animal  husbandry  may  include  undergraduate  Courses  50,  51, 
3,  81  or  82,  and  such  other  work  in  reading  and  compilation  of  material  as  the 
istructor  may  outline.  Written  examinations  will  be  conducted  at  the  comple- 
ion  of  each  term's  work. 

Animal  Pathology. 

Minor  Requirements. 

Minor  work  in  animal  pathology  for  the  degrees  of  doctor  of  philosophy  and 
laster  of  science  consists  of  an  especially  planned  course  for  graduate  students. 
I'his  is  not  an  undergraduate  course,  but  is  arranged  to  meet  the  needs  of  graduate 
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students  who  have  not  pursued  a  course  in  general  pathology.  It  will  continue 
throughout  the  year  and  include  reviews  in  gross  and  microscopic  anatomy,  physio- 
logical, bacteriological,  serological,  biochemical  and  morbid  anatomical  phases  o 
pathology.     Written  examinations  will  be  given  at  the  end  of  each  term. 

100.  General  Pathology.  —  As  described  above,  fall  term.  Credits,  5 

120.  General  Pathology.  —  Continuation  of  100,  winter  term.  Credits,  5 

140.  General  Pathology.  —  Continuation  of  120,  spring  term.  Credits,  5 

160.  Biochemical  Phases  of  Pathology.  —  Second  year,  fall  term. 

Credits,  5 

180.  Pathological  Histology.  —  Second  year,  winter  term.  Credits,  5 

Professor  Gage. 

Botany. 

Major  Requirements. 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  The  equivalent  of  certain  undergraduate  courses,  deter 
mined  by  the  department  in  the  case  of  each  student,  is  prerequisite.  ' 

Required  Work.  —  Candidates  will  be  required  to  take  Courses  100  througl 
107  and  180,  190  and  200.  Courses  150  through  155  may  be  taken  for  graduate, 
credit  in  certain  cases.  The 'maximum  number  of  major  credits  which  may  b() 
earned  in  this  way  is  thirty-two. 

For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  The  requirements  are  the  same  as  for  the  degree  o 
doctor  of  philosophy. 

Required  Work.  —  Candidates  will  take  Courses  100  and  101  and  all  course; 
from  102  through  107  which  are  given  during  their  term  of  residence,  also  180,  19( 
and  200.  In  certain  cases  Courses  150  through  155  may  be  taken,  but  not  men 
than  20  credits  may  be  earned  in  this  way. 

Graduate  Courses  Offered. 

Courses  100  through  106  are  lecture  courses.  They  are  given  in  rotation,  except 
Courses  100  and  101,  which  come  every  year. 

100.  Plant  Physiology.  —  The  lectures  will  consider,  under  the  nutrition  01* 
the  plant:  its  chemical  structure,  absorption  of  various  nutrient  substances  anc 
their  changes  in  the  plant,  assimilation  and  dissimilation  of  carbon  and  nitrogei 
by  autotrophic  and  heterotrophic  plants;  under  changes  in  the  form  of  plants 
growth  and  form  under  constant  external  factors,  the  influence  of  variable  externa^ 
and  inner  factors  on  growth,  form  and  development;  and  under  plant  movements 
the  various  tropisms,  nutations,  etc.  Supplemental  demonstrations,  laboratory 
work  and  readings  in  the  standard  texts  and  journals.  One  lecture  a  week  for  36] 
weeks.  Credits,  3' 

101.  Plant  Pathology.  —  A  general  consideration  of  the  history,  nature  and 
causes  of  plant  disease;  parasitism,  predisposition,  immunity,  degeneration,  natural 
and  artificial  infection,  dissemination,  epidemics,  biologic  strains,  monstrosities 
and  malformations,  proliferation,  prevention  and  control,  economics  of  plant  diS'^ 
eases.     One  lecture  a  week  for  36  weeks.  Credits,  3^ 

102.  Plant  Inheritance.  —  This  course  is  planned  to  give  the  student  a  com^' 
prehensive  understanding  of  the  principles  and  facts  of  plant  inheritance.  A  study, 
is  made  of  plant  variations,  Mendel's  law  of  heredity,  the  physical  basis  of  heredity 
as  estabUshed  by  chromosome  behavior,  pure  lines,  mutations,  species  and  graft 
hybrids,  etc.    One  lecture  a  week  for  12  weeks.  Credit,  1 


Part  II.  11 J 

103.  Biologic  Relations.  —  Consideration  of  certain  phases  of  the  morpho- 
ogical  and  physiological  adaptations  of  plants  with  regard  to  insect  visit;  the 
ole  of  thorns,  hairs,  tendrils,  glands,  etc.  Various  experiments  are  made  to  test 
)ut  experimentally  some  of  the  existing  theories  concerning  biologic  adaptations. 
)ne  lecture  a  week  for  12  weeks.  Credit   1. 

104.  The  Ecology  of  Plants.  —  This  course  deals  with  the  water,  light  and 
.emperature  relations  of  plants,  and  the  various  adaptations  in  response  to  these 
actors;  the  various  types  of  plant  formation;  the  migration  of  plants;  the  com- 
,)etition  of  plants;  invasion  and  successions  of  plants  under  varied  conditions; 
ind  the  various  types  of  alternations  and  zonations.  One  lecture  a  week  for  12 
^eeks.  Credit,  1. 

105.  Physiological  Plant  Pathology.  —  This  course  considers  those  plant 
[iseases  not  due  to  bacterial  or  fungous  parasites,  but  resulting  from  unfavorable 
)hysical  or  chemical  conditions  of  the  soil;  from  harmful  atmospheric  influences, 
uch  as  toodry  air,  too  much  moisture,  hail,  wind,  hghtning,  frost;  from  injurious 
;ases  and  Hquids;  from  lack  of  or  too  much  light;  from  wounds.  A  knowledge  of 
he  normal  physiology  of  the  plant  is  requked.  Demonstrations  and  laboratory 
TOrk  will  be  given,  together  with  assigned  readings.     One  lecture  a  week  for  12 

>eeks.  Credit,  1. 

106;  History  of  Botany.  —  An  historical  survey  of  the  science;  lives  of  noted 

lotanists;   history  of  certain  culture  plants,  such  as  wheat,  corn,  coffee,  potato, 

ice,  and  their  influence  on  civiHzation;    reading.     One  lecture  a  week  for  24 

^eeks.  Credits,  2. 

I    107.  Methods  in  Drawing  and  Photographing  for  Thesis  and  Publica- 
lON.  —  Twelve  weeks.  Credits,  1-3. 

108.  The  Comparative  Anatomy  of  Green  Plants.  —  See  undergraduate 
i/ourses  61-63. 

150.  Systematic  Mycology.  —  See  undergraduate  Courses  52-54. 

151.  Systematic  Botany  of  the  Higher  Plants.  —  See  undergraduate  Courses 
8  and  59. 

152.  Plant  Histology.  —  See  undergraduate  Course  55. 

153.  Cytology  and  Embryology.  —  See  undergraduate  Courses  82  and  83. 

154.  Plant  Pathology.  —  See  undergraduate  Courses  75-77. 

155.  Plant  Physiology.  —  See  undergraduate  Courses  78-80. 

180.  Seminar.  —  A  weekly  seminar  for  members  of  the  department  staff,  grad- 
ate students  and  major  senior  students  is  held,  at  which  important  botanical 
apers  are  discussed.    Attendance  and  participation  are  required.  Credits,  3. 

190.  Collateral  Reading.  —  Extensive  reading  of  botanical  literature  in 
nghsh,  German  and  French,  designed  to  give  the  student  a  broad  knowledge  of 
le  science,  is  required  of  all  major  students.  Final  examinations  are  based  in 
art  upon  this  reading  course.  Credits  5-10. 

•  200.  Thesis.  —  Each  major  student  is  required  to  select  a  problem  in  plant 
ilithology  or  physiology  (in  other  branches  at  the  discretion  of  the  department) 
T  original  investigation,  and  the  thesis  must  embody  a  distinct  contribution  to 
'lowledge.  An  effort  will  be  made  to  assign  problems  having  some  bearing  on 
aentific  and  economic  agriculture.  The  thesis  work  counts  for  not  more  than  50 
ir  cent  of  the  total  number  of  major  credits  required  for  either  degree. 
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Minor  Requirejients. 

For  a  minor  a  student  may  take  such  of  the  work  offered  by  the  department} 
seems  best  suited  to  his  major  course.  Courses  150  and  155  are  primarily  und.- 
graduate  work  which  may  be  taken  for  minor  credit  toward  advanced  degre. 
In  most  cases  no  problem  will  be  assigned. 

Professors  Osmun,  Clark,  Torrey,  Doran  and  Davis. 

Chemistry. 

Major  Requirements. 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  The  candidate  must  have  taken  undergraduate  Couri^ 
1  to  87,  or  their  equivalent.  \ 

Required  Work,  —  The  candidate  will  be  required  to  take  all  the  graduss 
courses  listed  below.  He  may  also  be  required  to  spend  at  least  one  year  at  sojb 
other  recognized  institution,  pursuing  graduate  study  in  chemistr3^  For  the  fij;! 
examinations,  questions  will  be  selected  from  the  entire  field  of  chemistry,  wi 
special  emphasis  upon  the  lines  of  work  covered  by  the  research. 

For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  The  same  as  that  required  for  the  degree  of  doctor  f 
philosophy. 

Required  Work.  —  The  candidate  will  be  required  to  take  Courses  101  a:! 
108  through  114.  In  addition  he  will  pursue  the  requirements  of  one  of  the  foUcj- 
ing  thesis  subjects:  — 

Organic  and  Biochemistry.  —  Course  200  and  either  105  or  106,  and  103  ) 
or  (/),  and  104. 

Analytical  and  Industrial  Agricultural  Chemistry.  —  Courses  200,  103  (( 3 
course),  102,  104,  105,  106. 

Physical  Chemistry.  —  Courses  200,  104,  and  one  course  selected  from  1  , 
103,  105,  and  106.  ; 

Agricultural  Chemistry.  —  Courses  200,  103  (one  course),  and  one  course  seleciji 
from  102,  104,  105  or  106. 

The  candidate  must  pass  a  final  written  and  oral  examination  before  the  depa  - 
ment  upon  undergraduate  Courses  1  through  80,  as  well  as  upon  all  graduate  w(  { 
taken  in  chemistry. 

Graduate  Courses  Offered. 

101.  Inorganic  Preparations.  —  Laboratory.  The  preparation  of  chemil 
products  from  raw  materials.  The  manufacture  and  testing  of  pure  chemicf. 
The  laboratory  work  is  essentially  synthetic  in  nature,  and  is  designed  to  aidi 
acquiring  a  more  adequate  knowledge  of  inorganic  chemistry  than  is  to  be  obtair  1 
by  "chemical  analysis  alone.  Ten  to  fifteen  of  the  preparations  given  in  Bilts 
"Laboratory  Methods  of  Inorganic  Preparations"  will  be  made  by  each  studel 
Any  term.  Credits,  3  . 

Assistant  Professor  Serex 

102.  Advanced  Inorganic  Preparations.  —  Laborator3^  Continuation  Sf 
Course  101.    Any  term.  Credits,  3-. 

Assistant  Professor  Serex 

103.  Advanced  Analytical  Chemistry.  —  Laborator3^  This  course  m/ 
be  taken  in  part  as  follows :  (a)  electrolytic  anal.ysis,  6  credits ;  (6)  ultimate  analya, 
3  credits;  (c)  special  analytical  work  to  meet  the  needs  of  the  individual  studef, 
5  credits.  In  addition  the  following  subjects  maj'  be  taken  if  desired:  [d)  fertr 
zcrs,  5  credits;  (e)  insecticides,  3  credits;  (/)  milk  and  butter,  6  credits.  (L 
(b),  (c)  may  be  taken  any  time;  {d),  {e),  (/)  should  be  taken  at  the  time  the  undf- 
graduate  course  is  given. 

Professor  Peters. 
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104.  Advanced  Physical  Chemistry.  —  Laboratory.  Measurement  of  the 
blectrical  conductivity  of  solutions;  degree  of  ionization;  ionization  constants; 
per  cent  hydrolysis  of  anihne  hydrochloride  from  conductivity  measurements; 
solubility  product  by  the  conductivity  method;  velocity  of  saponification  by  con- 
Ijuctivity;  neutralization  point  by  conductivity;  vapor  pressure  determinations; 
!3ritical  temperature  of  carbon  dioxide  or  sulphur  dioxide;  transport  numbers; 
preparation  and  properties  of  colloidal  solutions;  transition  points  by  dilatometric 
method;  heat  of  solution  of  ammonium  chloride  and  potassium  nitrate;  adsorp- 
tion of  iodine  by  charcoal;  determination  of  hydrogen  ion  concentration.  To  each 
student  separate  work  will  be  assigned.    Any  term.  Credits,  5. 

j  Assistant  Professor  Serex. 

I  105.  Advanced  Organic  Chemistry.  —  Laboratory.  The  preparation  of 
compounds  not  included  in  Courses  51  and  52,  such  as  the  Kolbe  synthesis  of 
; salicylic  acid;  benzophenone  and  Beckmann's  rearrangement;  rosaniline,  mala- 
chite green,  Congo  red,  indigo  and  other  dyes;  synthesis  of  fructose;  Grignard 
reaction.  Barnett,  Cain  &  Thorpe,  Gattermann,  Noyes,  Fischer  and  other  labora- 
tory guides  are  used.  To  each  student  separate  work  will  be  assigned.  Any 
term.  Credits,  5. 

Professor  Chamberlain. 

j  106.  Advanced  Physiological  and  Food  Chemistry.  —  Laboratory.  An 
intensive  study  of  some  of  the  more  important  physiological  processes,  physiological 
compounds  or  food  ingredients.  Studies  of  milk,  blood,  urine  or  other  physiological 
'actors  under  various  metabolic  and  pathologic  conditions.  To  each  student 
separate  work  will  be  assigned.    Any  term. 

Prerequisite,  Chemistry  80.  Credits,  5. 

Dr.  Butler. 

108.  Theoretical  Chemistry.  —  Lectures.  The  following  topics  are  consid- 
ered: the  compressibility  of  the  atoms;  the  structure  and  size  of  atoms;  the 
electron  conception  of  valence.    Third  term.    Alternates  with  Course  109. 

Credits,  2. 
Professor  Peters. 

109.  Analytical  Chemistry.  —  Lectures.  A  general  survey  of  methods  and 
;echnique  covering  processes  commonly  carried  out  in  the  laboratory.  Third 
ierm.    Alternates  with  Course  108.  Credits,  2. 

Professor  Peters. 

110.  Organic  Chemistry.  —  Lectures.  Some  of  the  following  topics  will  be 
:onsidered  both  theoretically  and  industrially:  alkaloids,  synthetic  dyes,  essen- 
ial  oils,  terpenes,  rubber,  etc.;  the  study  of  methods  for  carrying  out  general 
■eactions;    isomerism,    tautomerism,    condensation,    etc.     References:     Cain   & 

Thorpe,  Cohen,  chemical  monographs,  Lassar-Cohn,  Heinrichs,  Molinari.  First 
|«rm.  Credits,  2. 

I  Professor  Chamberlain. 

111.  Advanced  Physiologigal  and  Food  Chemistry.  —  Lectures.  A  study 
if  the  recent  advances  in  this  field.  An  intimate  treatment  of  the  more  important 
)hysiological  factors  and  their  relations  to  health,  nutrition  and  growth.  Second 
erm. 

Prerequisite,  Chemistry  80.  Credits,  2. 

Dr.  Butler. 

;i  112.  Theoretical  and  Physical  Chemistry.  —  Lectures.  The  relation  be- 
|ween  the  constitution  and  properties  of  compounds;  mutarotation;  steric  hin- 
ilrances;  stereoisomerism  of  other  elements  than  carbon;  molecular  association; 
limilarity  between  the  compounds  of  siHcon  and  carbon.  Third  term.  Alternates 
i^ith  Course  113.  _  Credits,  2. 

Assistant  Professor  Serex. 
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113.  Theoretical  and  Physical  Chemistry.  —  Lectures.  A  general  outL; 
of  radioactivity  and  colloid  chemistry.  Third  term.  Alternates  with  Cou  5 
112.  Credits, . 

Assistant  Professor  Serex, 

114.  Seminar.  —  Conferences,  reports  or  lectures.    Three  terms,  twice  a  mom. 

Credit, . 
Professor  Lindsey. 

200.  Thesis.  —  Research,  and,  in  the  case  of  a  degree,  the  preparation  of  iji 
acceptable  thesis  in  agricultural,  analytical,  organic  or  physical  chemistrj"-,  uncV 
the  direction  of  the  professor  in  charge  of  the  work.  Credit  determined  by  wc: 
done. 

Minor  Requirements. 

Work  may  be  selected  from  any  of  the  undergraduate  Courses  51  to  87,  or  a^ 
of  the  graduate  courses  for  which  the  student  is  prepared.  In  addition,  the  cam- 
date  may  be  required  to  pass  a  final  written  and  oral  examination  before  the  depa  - 
ment  upon  his  entire  minor  work. 

Entomology. 

Major  Requirements. 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  Students  must  have  had  all  the  undergraduate  coursit 
given  at  this  college  or  their  equivalent.  Opportunities  to  make  up  any  deficiency 
will  be  available  while  the  graduate  work  is  being  carried  on. 

Required  Work.  —  The  graduate  courses  consist  of  lectures  on  all,  and  laboi  • 
tory  work  on  a  part,  of  the  subjects  given  below,  together  with  advanced  reading 
seminar  work  and  original  research. 

For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  The  same  as  for  the  degree  of  doctor  of  philosophy .| 
Required  Work. — A  major  course  for  the  master  of  science  degree  "riU 
about  half  of  the  courses  listed  below. 

Graduate  Courses  Offered, 

100.  Morphology.  —  1.  Embryonic  development  of  insects  and  polyembryon 

2.  Metamorphosis  and  its  interpretations. 

3.  Advanced  external  and  internal  anatomy. 

4.  Insect  histology  and  physiology. 

5.  Ancestry  and  development  of  insects,  including  fossil  insects. 

6.  Hermaphrodites  in  insects. 

7.  Hybrids. 

8.  Parthenogenesis,  pedogenesis  and  heterogeny. 

9.  Chemistry  and  physics  of  insect  colors. 

10.  Color  patterns,  their  significance  and  value. 

11.  Luminosity. 

12.  Deformities.  / 

13.  Variation  in  insects. 


I 


120.  Ecology.  —  1.  Dimorphism  and  polymorphism. 

2.  Mimicry,  including  concealment,  protective  devices  and  warning  coloratioi 

3.  Architecture  of  insect  structures. 

4.  Relation  of  insects  to  plant  fertilization  and  its  importance. 

5.  Insect  products  of  value  to  man.  _  j 

6.  Geographical  distribution  and  methods  of  distribution  of  insects,  with  a  COJJ! 
sideration  of  life  zones,  barriers,  etc. 

7.  Insect  migrations. 
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8.  Insect  behavior  and  experimental  entomology. 

9.  Enemies  of  insects. 

10.  Duration  of  life. 

140.  Economic  Entomology.  —  1.  Control  methods. 

2.  Insect  photography  and  methods  of  preparing  illustrations. 

3.  Field  work  and  life  history  investigations  with  methods  for  keeping  records. 

4.  Legislation  about  insects. 

I  5.  Studies  of  insecticides  and  their  application. 

160.  Systematic  Entomology.  —  1.  History  of  entomology  and  of  classifi- 
ations. 

2.  Lives  and  works  of  prominent  entomologists. 

3.  Abundance  of  insects. 

4.  Important  collections,  public  and  private;  their  location  and  their  value. 
I  5.  Types  of  insects;  their  significance,  importance  and  location. 

6.  Rules  of  nomenclature  and  how  they  are  used. 

7.  Methods  for  collecting,  preparing,  preserving  and  shipping  insects. 

180.  Seminar.  —  Readings  and  reports  on  the  current  literature  of  entomology; 
lonthly  meetings. 

190.  Collateral  Readings.  —  The  best  articles  on  the  various  topics  in  en- 
)mology  are  assigned  for  collateral  readings,  and  are  included  in  the  final  exam- 
lations. 

li  200.  Thesis.  —  Original  research  on  one  or  several  topics  in  morphology,  ecology, 
jonomic  and  systematic  entomology.  This  is  expected  to  require  from  one-half 
)  three-quarters  of  the  total  working  time  of  the  student. 

Minor  Requirements. 

Minor  courses  will  cover  such  parts  of  the  work  outlined  above  as  will  be  most 
kely  to  prove  useful  in  connection  with  the  majors  taken  by  the  students,  or  in 
leir  future  work.  It  is  not  required  that  such  men  shall  have  had  all  the  under- 
caduate  work  in  entomology  given  at  this  college,  their  credit  for  a  minor  begin- 
ing  where  their  own  undergraduate  training  in  the  subject  ended. 

Horticulture. 

Graduate  work  is  offered  in  various  lines  of  horticulture.  For  the  most  part 
lis  is  divided  into  the  different  departments  which  constitute  the  college  Division 
"  Horticulture,  as  follows:  pomology,  floriculture,  landscape  gardening,  forestry 
id  market  gardening.  For  work  in  these  lines  application  should  be  made  direct 
•  the  heads  of  the  several  departments. 

Besides  this  work,  however,  opportunity  is  offered  for  graduate  study  in  general 
)rticulture,  including  topics  from  the  several  organized  departments  mentioned, 
id  also  questions  relating  to  plant  breeding,  general  evolution,  propagation, 
I  anufacture  of  horticultural  products,  etc.  This  general  work  is  under  the  direc- 
Dn  of  Professor  Waugh,  head  of  the  Division  of  Horticulture. 

Landscape  Architecture. 

Major  Requirements. 

For  the  Degree  of  Master  of  Landscape  Architecture. 

|i  Prerequisite  Work.  —  The  undergraduate  courses  in  the  college  known  as 
andscape  Gardening  50,  51  and  52,  Drawing  25,  26  and  27,  Horticulture  50  and 
H,  and  Mathematics  26  and  27  will  be  considered  prerequisite  to  graduate  work, 
id  any  student  who  has  not  passed  these  courses,  or  their  equivalent,  will  be 
quired  to  make  up  such  work  without  graduate  credit. 
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Required  Work.  —  Each  student  before  he  may  receive  the  master's  deg  e 
with  a  major  in  this  department  must  convince  his  instructors  that  he  has  a  genue 
aptitude  for  some  branch  of  landscape  gardening,  either  in  design,  construction  r 
management. 

The  minimum  period  of  graduate  study  will  be  one  and  one-half  years.  At  le;t 
one  year  of  this  time  must  be  spent  in  residence  at  the  college.  One  year  must  ao 
be  spent  in  practice  outside  the  college.  The  work  done  outside  the  college  tty 
be  prescribed  by  the  department,  and  must  be  fully  reported  to  the  department  n 
writing.  It  is  essential,  further,  that  the  candidate  secure  the  written  approil 
of  his  employers  outside  the  college.  The  department  may,  at  its  discreti'i, 
require  a  longer  period  of  study  at  the  college  or  a  longer  apprenticeship  outse 
the  college. 

Every  student  before  receiving  his  master's  degree  in  landscape  architect  e 
must  have  given  some  thorough  and  fruitful  study  to  each  of  the  following  fje 
departments.  As  far  as  possible  these  studies  must  be  of  a  practical  nature,  ft; 
they  must  be  made  upon  actual  projects  in  progress  of  development. 

1.  Theory.  —  The  principles  of  esthetics  as  applied  to  landscape  architecture, 

2.  Design.  —  The  principles  of  pure  design  and  their  application  in  landsce 
and  garden  planning. 

3.  Construction.  —  The  practical  methods  of  carrying  out  landscape  plans,  1  - 
ing  out,  equipment,  organization  of  working  force,  time  and  cost  keeping,  etc. 

4.  Maintenance.  —  Methods,  organization,  cost. 

5.  Practice.  —  Office  work,  drafting,  estimating,  reporting,  charges,  accounti ;. 
While  great  freedom  is  allowed  to  graduate  students  in  their  plans  of  worka 

certain  portion  of  time  will  always  be  given  to  systematic  courses  of  instructi-i. 
Courses  known  as  Landscape  Gardening  175,  176,  177,  178,  179,  180,  181  and  i2 
are  required,  and  may  or  may  not  be  accepted  for  graduate  credit,  at  the  discret  q 
of  the  department. 

Graduate  Courses  Offered. 

175.  Theory  of  Landscape  Art.  —  Same  as  Landscape  Gardening  75.  F:  t 
term.  Credits !!. 

Professor  Waugh' 

176.  Civic  Art.  —  Same  as  Landscape  Gardening  76.     Second  term. 

Credits  lu 
Professor  Waugh' 

177.  Country  Planning.  —  Same  as  Landscape  Gardening  77.    Thu'd  tei . 

Credits.:. 
Professor  Waugh 

178.  Architecture.  —  Same  as  Landscape  Gardening  78.  Third  term.  Gi%3 
in  alternate  years.  Credits, . 

Assistant  Professor  Harrison 

179.  Construction.  —  Same  as  Landscape  Gardening  79.  Third  term.  GiM 
in  alternate  years.  Credits, . 

Assistant  Professor  Harrison 

180.  Theory  of  Design.  —  Same  as  Landscape  Gardening  SO.    First  term 

Credits, . 
Professor  Waugh 

181.  Estate  Design.  —  Same  as  Landscape  Gardening  81.     Second  term. 

Credits, . 
Assistant  Professor  Harrison. 

182.  Park  Design.  —  Same  as  Landscape  Gardening  82.    Third  term. 

Credits, . 
Assistant  Professor  Harrison; 
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190.  Theory.  —  Special  studies.  Credits,  2-10. 

The  Department. 


191.  Design.  —  Individual  problems  by  arrangement.  Credits,  2-10. 

The  Department. 

192.  Construction.  —  Individual  problems  by  arrangement.      Credits,  2-10. 

The  Department. 


193.  Maintenance.  —  Special  studies,  experimental  work  of  assigned  problems. 

Credits,  2-10. 
^  The  Department. 

m  194.  Practice.  —  Professional  field  work  under  supervision.    By  arrangement. 
i  Credits,  2-10. 

iifl  The  Department. 

tf   195.  Seminar.  Credits,  1-5. 

Professor  Waugh. 

,  200.  Thesis.  —  Each  student  before  receiving  the  master's  degree  with  a  major 

landscape  architecture  must  present  a  satisfactory  thesis  or  complete  project. 

thesis  will  consist  of  a  careful  original  study  of  some  problem  in  landscape  archi- 
l  cture,  presented  in  typewritten  form  with  any  necessary  illustrations,  such  as 
f;  lotographs,  diagrams,  drawings,  etc.  A  project  will  consist  of  a  completed  set  of 
f  idles  of  some  suitable  landscape-gardening  problem,  such  as  the  design  of  a 
I  :,rk,  a  real  estate  subdivision,  an  extensive  playground.  Such  a  project  will  usu- 
j. '  [y  consist  of  — 

(a)  Original  surveys,  including  topography. 

(6)  Block  plans,  showing  original  design. 

(c)  A  rendered  plan  or  plans  of  the  main  features. 
T   (d)  Detailed  working  drawings. 
.  '  (e)  Estimates  of  cost. 
[  '  (/)  Complete  report  and  letter  of  transmittal. 

Credits,  5-20. 

Minor  Requirements. 

J,  [Any  student  electing  a  minor  in  landscape  architecture  will  be  directed  to  take 
'  eh  courses  from  the  regular  catalogue  list  as  may  seem  most  suitable  to  him. 
.  ider  ordinary  circumstances  no  other  work  will  be  given  to  students  electing 
inors.  In  special  cases,  however,  individual  problems  will  be  assigned  and  indi- 
lual  instruction  given.  These  exceptions  will  be  made  in  cases  where,  by  so 
ing,  it  is  possible  to  give  the  student  material  assistance  in  the  plan  of  his  major 
)rk. 

Microbiology. 

Major  Requirements. 

For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  Candidate  must  have  had  Courses  50,  51,  52,  80,  81, 
and  83,  or  their  equivalents,  before  he  can  enter  upon  graduate  work. 
Required  Work.  —  Studies  will  be  selected  from  the  courses  offered  below, 
will  be  the  purpose  of  the  department  to  distribute  such  studies  among  the 
urses  offered  in  a  manner  to  gain  the  greatest  efficiency  and  a  comprehensive 
-owledge  of  the  entire  field.  The  work  will  be  conducted  by  prescribed  readings, 
tical  written  reviews,  conferences,  lectures  and  laboratory  exercises. 

For  the  Degree  of  Master  of  Science. 

1  Prerequisite  Work.  —  The  same  as  for  the  degree  of  doctor  of  philosophy. 
iRequired  Work.  —  Courses  of  a  basic  and  applied  character  selected  from  the 
:  urses  offered  below  which  will  prepare  the  student  for  effective  effort. 
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Graduate  Courses  Offered. 

100.  History  of  Microbiology.  Credits,  5-), 

110.  Cytological  and  Morphological  Studies  and  Corresponding  Tei- 
NiQUE.  Credits,  5- J. 

120.  Studies  in  Technique  and  Methods.  Credits,  5-). 

130.  Physiological  Studies.  Credits,  5-). 

135.  Industrial  Fermentations.  Credits,  5- ). 

140.  Agricultural  Microbiology  —  General  Survey.  Credits,  &- ). 

141.  Microbial  Studies  in  Agriculture.  Credits,  5-.), 
150.  Soil  Microbiology.  Credits,  5-), 
160.  Dairy  Microbiology.  Credits,  5-). 
170.  Food  Microbiology.  Credits,  5-). 

180.  Hygienic  Microbiology.  Credits,  5-h 

181.  Special  Sanitary  or  Hygienic  Studies.  Credits,  5-). 

190.  Lectures  and  Study  of  Literature.  Credit,  1  each  tei. 

200.  Thesis.  —  Some  microbiological  problem  related  to  agriculture  or  fcl 
Distributed  as  may  be  most  beneficial  for  research  work.  Time  and  credit  'y 
arrangement.  Credits,  15-). 

Minor  Requirements. 

Minor  work  in  microbiology  may  consist  of  undergraduate  Courses  50,  51,  I, 
and  other  courses  designed  to  support  the  major  work,  from  among  the  cou]|8 
offered  above.  The  candidate  will  also  be  required  to  pursue  graduate  Course  11), 
or  follow  a  course  of  reading  and  conferences  through  tliree  terms.  In  case  |fi 
candidate  has  had  some  of  these  courses,  he  wiU  be  required  to  take  more  ad  van  id 
substitute  courses. 

Pomology. 

Major  Requirements. 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  Candidates  must  have  had  the  equivalent  of  the  cour  s 
required  for  graduation  from  this  college;  also  sufficient  practical  experience  o 
enable  them  to  understand  and  appreciate  the  problems  of  orchard  practice. 

Required  Work.  —  The  work  outlined  below  will  be  required  of  all  candidal;. 

For  the  Degree  of  Master  of  Science. 

Prerequisite  Work.  —  The  same  as  for  the  degree  of  doctor  of  philosophy^ 
Required  Work.  —  One-half  of  the  work  outlined  below,  selected  to  meet  1'e 
needs  of  the  individual  student,  will  be  required. 

Graduate  Courses  Offered. 

101.  Experimental  Methods,  Credits,  15-;. 

; 
A  critical  study  of  the  methods  of  research  that  have  been  used  or  may  be  hej- 
ful  in  poraological  work.    The  following  topics  will  be  considered  from  the  po|!; 
of  view  of  the  investigator  in  pomology. 

1.  Statistical  methods. 

2.  Measures  of  growth  and  yield. 

3.  The  conduct  of  plot  experiments. 
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4.  Methods  of  soil  study  in  their  relation  to  pomological  research. 

5.  Chemical  methods  of  pomological  research. 

6.  Methods  of  physiology  apphcable  to  fruit  plants.  ' 

7.  Microchemistry. 

102.  Pomological  Research.  Credits,  15-20. 
A  critical  survey  of  past  and  current  research  work  in  pomology.  Semi-weekly 
eetings  for  reports  and  discussions  will  be  held.  The  following  topics  will  be 
ken  up. 

1.  Orchard  soil  management. 

2.  Soil  fertility  and  fertihzers. 

3.  Physiology  of  pruning  tree  fruits  and  bush  and  vine  fruits. 

4.  Fruit  bud  differentiation. 

5.  Sterihty  and  Fertility. 

6.  Genetics  of  fruit  plants. 

7.  Climatology  and  winter  injury. 

8.  Advanced  morphology. 

9.  Spraying  machinery  and  equipment. 
10.  Special  practices. 

103.  Advanced  Laboratory  Work.  Credits,  5-12. 

Each  student  will  be  required  to  become  familiar  with  the  research  work  of  the 
ipartment  and  to  have  a  share  in  it.  So  far  as  this  has  value  as  graduate  work  he 
ill  receive  credit. 

104.  History  op  Pomology.  Credits,  2-5. 
The  men,  institutions  and  other  influences  that  have  contributed  to  the  devel- 
)ment  of  the  science  and  art  of  pomology. 

t:105.  Horticultural  Taxonomy.  Credits,  2-3. 

A  study  of  the  history  and  development  of  plant  classification  with  special  refer- 
ice  to  horticultural  plants.    A  study  of  modern  classification  carries  with  it  an 

Ipression  of  opinion  as  to  the  evolution  of  cultivated  plants. 

106.  Advanced  Systematic  Pomology.  Credits,  6-10. 

The  principles  of  systematic  pomology  including  a  study  of  nut  and  subtropical 
lits  not  usually  dealt  with  in  undergraduate  courses. 

200.  Thesis.  Credits,  40-50. 

,  Each  student  will  be  required  to  carry  out  an  original  investigation  of  an  assigned 
'  oblem.  In  the  planning,  executing  and  interpreting  the  data  of  this  problem  he 
ust  show  marked  abihty.  The  results  are  embodied  in  a  thesis  to  be  passed  upon 
'  the  Department  and  the  Graduate  Staff. 

Minor  Requirements. 

Students  taking  a  minor  in  pomology  will  select  such  of  the  above  courses  as 
ay  be  suited  to  their  needs.     Certain  advanced  undergraduate  courses  may  also 
taken  for  minor  credit. 

Poultry  Science, 

Major  Requirements. 

For  the  Degree  of  Master  of  Science  or  Master  of  Agriculture. 

Prerequisite  Work. —  The  postgraduate  course  presupposes  all  undergrad- 
te  work  or  its  equivalent,  together  with  practical  experience.  Without  the  latter, 
idents  will  be  unable  to  handle  Courses  140,  150  and  160.  At  the  discretion  of 
e  instructor  in  charge,  graduate  students  may  be  required  to  pursue  under- 
aduate  courses  in  other  departments  without  credit. 

Required  Work.  —  All  the  courses  listed  below.  Practical  poultry  work  may 
required,  but  no  credit  will  be  given  for  such  work. 
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Graduate  Courses  Offered. 

101.  Reading.  —  A  review  of  the  entire  field  of  poultry  literature,  covei  ? 
books,  bulletins  and  special  articles,  is  made,  and  a  'OTitten  report  on  one  or  n 
subjects  required. 

110.  Seminar.  —  A  critical  review  and  a  criticism  of  the  more  important  expi- 
ments  carried  on  at  various  stations  in  this  and  other  countries;  also  a  studpf 
poultry  conditions  in  foreign  countries,  methods  of  management,  etc.,  beside  a 
detailed  study  of  some  of  the  largest  poultry  projects  in  this  country. 

120.  Anatomy  (Gross  and  Histological),  Physiology  and  Surgery. —  lis 
course  requires  a  careful  study  of  the  anatomy  and  physiology  of  the  fowl.  Speal 
attention  is  given  to  a  study  of  those  structures  concerned  with  practical  pouy 
problems.     Instruction  in  surgical  technique,  adapted  to  fowls,  may  also  be  ghx 

130.  Breeding.  —  The  student  will  carry  on  such  breeding  experimentsis 
time  and  facilities  permit.  He  may  also  do  work  in  connection  wath  our  regiir 
.  experimental  projects.  A  detailed  study  of  the  pertinent  literature  will  be  requiii. 
Animal  Husbandry  5,  or  its  equivalent,  is  a  prerequisite. 

140.  Feeding.  —  A  study  of  the  relation  of  various  foods  and  other  substai?s 
to  the  morphology  and  physiology  of  the  bird,  with  special  reference  to  such  s> 
jects  as  egg  production,  feather  form  and  structure,  condition  of  flesh,  bone,  etc 

150.  Brooding.  —  Studies  will  be  made  upon  the  relation  between  viabi  y 
and  rate  of  growth  and  the  following  topics:  type  of  brooder,  number  of  chi:s 
in  brood,  ventilation,  humidity,  sanitation,  exercise  and  weather  conditions;  ;o 
a  comparison  of  natural  methods  with  artificial  methods  of  rearing  chicks. 

160.  Incubation  and  Embryology.  —  A  number  of  problems  of  a  practil, 
scientific  and  mechanical  nature  relating  to  incubation  are  considered.  The  w  k 
in  embryology  is  of  an  advanced  nature,  deahng  with  its  relation  to  morphogen  s 
and  heredity,  and  presupposes  an  elementary  knowledge  of  the  embryology  of  e 
chick. 

170.  Poultry  Diseases  and  Sanitation.  —  In  this  course  a  study  is  madof 
various  problems  in  poultry  sanitation,  with  particular  reference  to  methods  re  - 
ing  to  the  control  and  eradication  of  disease. 

200.  Thesis. 

Minor  Requirements. 
Courses  101  and  110  are  designed  particularly  for  minors. 

Rural  Sociology. 

Major  Requirements. 
For  the  Degree  of  Doctor  of  Philosophy. 

Prerequisite  Work.  —  Candidates  must  present  satisfactory  evidence  of  hi 
ing  completed  at  least  10  credit  hours  in  general  sociology  and  10  credit  hours 
general  economics;  or  take  such  undergraduate  courses  as  the  department  li 
designate  to  satisfy  this  requirement. 

Required  Work.  —  Candidates  must  take  or  pass  by  satisfactory  examinatji 
courses  offered  by  the  department  for  undergraduates  bearing  the  numbers  26,  j 
51,  52  and  75,  and  such  courses  in  agricultural  education  and  agricultural  ( 
nomics  as  may  be  required,'  not  to  exceed  10  credit  hours  in  each  departmel 
Candidates  will  be  required  to  select  from  the  courses  listed  below  as  gradui  I 
courses  a  field  for  investigation  and  intensive  study.  Candidates  for  the  doctonfi 
must  take  all  courses  listed  as  graduate. 
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For  the  Degree  of  Master  of  Science. 

'eerequisite  Work.  —  The  same  as  for  the  degree  of  doctor  of  philosophy. 
:iEQUiRED  Work.  —  Not  less  than  50  credit  hours  will  be  required  from  the 
irses  listed  below.    The  department  will  make  such  selection  as  may  best  meet 
;  interest  of  the  individual  student. 

Graduate  Courses  Offered. 

[77.  Field  Work  of  an  Investigational  Nature. 

;7S.  Rural  Social  Surveys. 

[79-181.  Seminar. 
I  [82.  Social  Conditions  of  American  Rural  Life. 

[83.  Social  Conditions  of  European  Rural  Life. 

[84.  Rural  Institutions. 

85.  Rural  Organization. 

.86.  Farmers'  Organizations. 

.87.  Town  and  Village  Rural  Life. 

[88.  Rural  Health  and  Sanitation. 
)[89.  Rural  Literature. 

.90.  Rural  Government  and  Law. 

liOO.  Thesis. 

Veterinary  Science. 

iVork  is  available  in  hygiene,  veterinary  pathology,  and  other  special  lines  or 
I  isions  of  the  subject. 

Zoology. 

j  Minor  Requirements. 

!l!ourses  in  zoology  may  be  available  as  a  minor  for  the  degrees  of  doctor  of 


losophy  and  master  of  science.  The  nature  of  the  work  will  necessarily  vary 
ording  to  circumstances,  and  may  be  intensive  in  a  special  field  and  correlated 
sely  with  the  major  work  of  the  student,  or  it  may  be  of  a  more  general  char- 
er,  depending  on  the  student's  needs  or  previous  acquaintance  with  general 
ilogical  science. 
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The  Short  Courses. 


The  short  courses  offered  by  the  Massachusetts  Agricultural  College  are  design 
to  meet  the  needs  of  those,  both  young  and  old,  who  cannot  come  to  the  coll( 
for  the  regular  college  courses.  They  furnish  the  student  with  instruction,^ 
modern  accepted  methods,  and  are  planned  to  help  the  farmer  and  the  housewi 

The  short  courses  include:  — 

A.  The  Two-Year  Course  in  Practical  Agriculture. 

B.  The  Ten  Weeks'  Winter  School. 

C.  The  Summer  School. 

D.  The  Vocational  Poultry  Course. 

Requikements  for  Admission  to  Short  Courses.  —  Students  must  be 
least  seventeen  years  of  age,  and  must  furnish  satisfactory  evidence  of  good  mo: 
character.  References  are  required.  There  are  no  entrance  examinations.  T 
sole  test  is  abihty  to  do  the  prescribed  work.  Students  enrolling  for  the  Tv 
Year  Course  in  Practical  Agriculture  must  have  at  least  a  common  school  educatic 

Expenses  of  Short  Courses.  —  The  expense  of  attending  any  of  the  sh( 
courses  is  approximately  as  follows :  — 

Furnished  rooms  in  private  houses  (per  week)      .        .        .       .    $3  to  $5 

Board  at  college  dining  hall  (per  week) S8 

Board  with  private  families  (per  week)  ....       $6.50  to  $9 

Registration  fee  (Ten  Weeks'  Winter  School) $5 

Tuition  fee  (Winter  School  and  Summer  School)          ....     $10 
Tuition  fee  (Two-Year  Course)  (per  term) $20 

In  addition  small  laboratory  fees  are  charged  in  some  of  the  courses. 

A.    TWO-YEAR  COURSE  IN    PRACTICAL  AGRICULTURE. 

The  Two-Year  Course  in  Practical  Agriculture  is  offered  to  meet  the  needs  ; 
students  who  for  one  reason  or  another  cannot  take  the  four-year  college  cour? 
It  is  designed  to  provide  a  large  amount  of  practical  information  and  trai 
in  agriculture  and  horticulture. 

It  will  appeal,  not  only  to  young  men  and  women,  but  also  to  men  and  wom^ 
of  mature  years  and  practical  experience  who  wish  to  know  more  about  the  busine 
of  farming.  Although  the  course  is  planned  to  meet  the  needs  of  those  who  aii 
not  graduates  of  high  schools,  the  instruction  is  not  preparatory  or  elemental 
in  its  nature,  but  is  so  planned  that  it  will  be  of  value  to  all.  The  greater  amouv 
of  academic  training  that  some  of  the  students  may  possess  will  in  a  measure  i 
offset  by  the  fund  of  practical  knowledge  possessed  by  many  who  have  complete  i 
only  the  elementary  schools. 

The  course  is  not  intended  for  students  enrolled  in  high  schools.  Such  studen? 
should  finish  the  liigh  school  course.  Students  enrolled  in  high  schools  who  ^vis' 
to  take  the  course  should  bring  a  statement  either  from  the  principal  of  the  his 
school  or  from  parent  or  guardian  asking  permission  to  be  enrolled. 

The  Two-Year  Course  in  Practical  Agriculture  is  arranged  so  as  to  pvow^ 
specific  vocational  training  for  the  particular  lines  of  agricultural  work  which  tlj 

ll 
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dents  may  select.  When  a  student  enrolls  he  is  required  to  state  the  type  of 
ming  in  which  he  expects  to  engage;  and  to  select  from  the  following  courses 
study  the  one  he  wishes  to  pursue :  — ■ 

1.  General  agriculture,  with  animal  husbandry  as  the  principal  subject. 

2.  General  agriculture,  with  poultry  as  the  principal  subject. 

3.  Dairy  manufactures. 

4.  General  horticulture. 

5.  Fruit  growing. 

6.  Floriculture. 

7.  Vegetable  gardening. 

[le  then  pursues  a  specially  arranged  course  of  preparation  for  that  type  of 
rk.  This  speciahzation  does  not  prevent  his  securing  a  general  working  knowl- 
re  of  other  subjects  in  which  he  may  be  interested. 

The  advantages  of  the  college  staff  of  specialists  and  the  college  plant  with 
its  resources  are  thus  made  available  to  young  men  and  young  women  who 
ly  not  have  had  the  opportunity  of  securing  a  high  school  education. 
The  first  year  consists  of  six  months  of  study  at  the  college.    The  term  begins 
;  first  Monday  in  October  and  closes  with  the  winter  term  of  the  regular  session, 
e  same  vacation  periods  are  observed  as  in  the  regular  four-year  course, 
^t  the  close  of  six  months  of  study,  students  are  required  to  gain  six  months 
farm  experience.     The  college  will  assist  students  in  finding  positions  and  in 
ocing  them  on  farms  where  the  experience  gained  will  be  of  great  advantage, 
us  an  effort  will  be  made  to  place  on  a  dairy  farm  the  man  expecting  to  take  up 
irjang  as  his  chief  line  of  work,  and  a  student  of  pomology  on  a  fruit  farm. 
During  the  second  year  the  student  spends  nine  months  in  resident  study, 
upleting  the  subject  pursued  in  the  first  year. 

Each  student  is  required  to  file  with  the  treasurer  of  the  college  a  statement, 
aed  by  the  town  (or  city)  clerk  of  the  town  (or  city)  from  which  he  enrolls, 
,ting  that  the  parent  or  guardian  of  the  student  is  a  resident  of  that  town. 
Oertificate.  —  Students    completing   satisfactorily   work    prescribed    in    the 
ro-Year  Course  will  receive  certificates. 

Credits  earned  in  the  Two-Year  Course  in  Practical  Agriculture  or  in  any  other 
the  short  courses  except  the  Summer  School,  do  not  lead  to  the  college  degree. 
ruiTiON.  —  A  tuition  fee  of  $20  per  term  is  charged  to  all  students  who  are 
idents  of  Massachusetts.  Students  who  are  not  residents  of  Massachusetts 
i  charged  a  tuition  fee  of  $60  a  term. 

B.    THE  WINTER  SCHOOL. 

The  Winter  School,  beginning  usually  about  January  1  and  continuing  for  ten 
eks,  was  started  several  years  ago,  and  has  always  been  very  popular,  not  only 
;h  more  mature  farmers  and  their  wives,  but  with  young  men  and  women  who 
i  itrol  or  manage  farms.  The  courses,  though  short,  are  very  practical  in  their 
3ure,  and  are  so  arranged  that  a  student  may  choose  such  subjects  as  will  enable 
a  to  specialize  along  the  line  of  work  in  which  he  is  most  interested.  There  is  a 
le  range  in  the  choice  of  subjects,  making  it  possible  for  the  student  to  take 
rk  for  several  winters  in  succession.  Manj'-  college  graduates  enroll  for  the  Winter 
[  lool. 

i  Scholarships.  —  The  Jewish  Agricultural  and  Industrial  Aid  Society  of  New 
rk  has  instituted  a  system  of  free  scholarships  to  enable  the  children  of  Jewish 
i  mers  to  attend  the  short  winter  course  in  the  States  in  which  they  reside.  The 
nend  is  sufficient  to  pay  all  the  expenses  of  the  holder  for  the  course.  Such 
^Denses  usually  amount  to  from  $100  to  |150.    The  following  courses  are  offered :  — 

Outline  of  the  Ten  Weeks'  Winter  School,  January  3  to  March  11. 

'  1  Fertility.    Two  lectures  and  one  two-hour  laboratory  period  per  week. 
I'ild  Crops.    Two  lectures  and  one  two-hour  laboratory  period  per  week, 
''pes  and  Breeds  of  Livestock.     Three  lectures  and  two  two-hour  laboratory 
oeriods  per  week. 
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Livestock  Feeding.    Three  lectures  per  week. 

Animal  Breeding.    Three  lectures  per  week. 

Dairy  Bacteriology.    Two  lectures  and  one  two-hour  laboratory  period  per  we 

Animal  Diseases  and  Stable  Sanitation.    Five  lectures  per  week. 

Poultry  Husbandry.    Five  lectures  and  one  two-hour  laboratory  period  per  we 

Poultry  Diseases.     Two  lectures  and  one  two-hour  laboratory  period  per  we 

Vegetable  Gardening.    Three  lectures  and  two  two-hour  laboratory  periods 

week. 
Floriculture.    Five  lectures  per  week. 
Horticultural  Manufactures.    Two  lectures  and  two  two-hour  laboratory  peri( 

per  week. 
Farm  Management.    Two  lectures  per  week. 
Farm  Accounts.    Two  two-hour  laboratory  periods  per  week. 
Farm  Motors.    Three  lectures  and  two  two-hour  laboratory  periods  per  week 
Marketing.    Two  lectures  per  week. 
Botany.    Two  lectures  per  week. 
Entomology.    Three  lectures  per  week. 

Rural  Sanitary  Science  and  Hygiene.    Two  lectures  per  week. 
Agricultural  Opportunities  for  Women.    Two  lectures  per  week. 
Food  for  the  Family.    Two  lectures  and  three  two-hour  laboratory  periods  per  we 
Clothing  for  the  Family.    Two  lectures  and  three  two-hour  laboratory  periods 

week. 
Family  Health.    Three  lectures  per  week. 
Home  Management.    Five  lectures  per  week. 
Principles  and  Methods  of  Teaching.    Five  lectures  per  week. 
Special  Methods  in  Vocational  Agricultural  Teaching.    Five  lectures  per  weeJk 
Agricultural  Teaching  Improvement  Problems  in  Massachusetts.     Five  peri( 

per  week. 

Ten  Weeks'  Winter  Course  in  Fruit  Growing.  —  A  specialized  course  in  fr 
growing  intended  for  persons  who  are  interested  in  the  growing  of  fruit  for  pro, 

The  work  will  require  practically  all  of  the  student's  available  time  while 
the  college  and  every  student  is  expected  to  take  all  the  courses  offered. 

Enrollment  is  limited  to  fifteen  students. 

Courses  Offered. 

I.  Tree  Fruits. 

II.  Pruning. 

III.  Spraving. 

IV.  Small  Fruits. 
V.  Harvesting  and  Marketing. 

VI.    Farm  Motors. 

Ten  Weeks'  Course  For  Greenskeepers.  —  A  specialized  course  for  men  engag 
in  the  profession  of  greenskeeping,  or  members  of  greens  committees.  This  couJ 
has  been  arranged  in  co-operation  with  the  New  England  Greenskeepers'  Gil 
and  the  subjects  as  outlined  can  be  effectively  studied  during  the  winter  montl^ 

Applicants  for  this  school  must  be  members  of  the  greens  committee,  greei 
keepers,  or  must  have  had  at  least  one  year's  experience  on  a  golf  course,  and  th 
application  blanks  must  be  countersigned  by  the  greenskeeper  and  chairmi 
of  the  greens  committee. 

No  entrance  examinations  are  required,  but  it  is  expected  that  the  studi 
will  have  a  reasonable  education  in  the  English  language. 

The  number  of  students  is  limited  to  ten,  and  registration  will  be  confined 
citizens  of  Massachusetts  until  December  1,  1926.    After  that  date,  if  there 
vacancies,  out-of-state  students  will  be  admitted  in  order  of  the  filing  of  tin 
applications. 

The  college  reserves  the  right  to  reject  any  applicant  obviously  unqualili 
for  the  work,  or  to  dismiss  any  student  for  misconduct,  or  failure  to  propei 
meet  the  requirements  of  the  course. 
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Applicants  may  register  for  one  or  more  of  the  courses  offered,  but  will  not  be 
'  rmitted  to  enroll  after  the  course  has?  tarted. 

The  winter  school  certificate  will  be  given  to  those  who  complete  the  full  course 
th  credit. 

Courses  Offered. 

I  I.  Motors. 

!  II.  Water  Systems. 

III.  Soil  Fertility. 

IV.  Equipment. 

V.  Reference  Reading  and  Record  Keeping. 

VI.  Grasses  and  Grass  Seed. 

VII.  Cost  Keeping  and  Analysis. 

VIII.  Individual  Problem. 

IX.  Fundamentals  of  Landscape  Arrangement. 

X.  Drainage. 

Practical  and  Scientific  Course  for  Florists.  —  A  special  program  for  men  and 
men  engaged  in  fioricultural  work  with  a  complete  group  of  classes. 

Courses  Offered. 

I.  Soils  and  Fertilizers. 

II,  Garden  Flowers  and  Bedding  Plants. 

III.  Commercial  Floriculture. 

IV.  Floral  Arrangement. 
V.  Insect  Pests. 

VI.    Plant  Diseases. 

VII.   Special  lectures  by  commercial  florists,  retail  florists,  and  gardeners 
of  note. 

This  Florists  School  is  given  only  on  alternate  years  and  is  scheduled  next  for 
luary  to  March,  1928. 

bourses  in  Dairying.  —  A  series  of  three  ten-day  courses  in  dairying  are  con- 
cted  each  year  running  in  sequence  from  January  through  February. 

Course     I.     Testing,  Analyzing  and  Inspecting  Dairy  Products. 
Course    II.     Milk  Plant  and  Creamery  Operation. 
Course  III.    Ice  Cream  Making. 

C.    THE  SUMMER  SCHOOL. 

The  Summer  School  has  been  maintained  by  the  college  for  a  number  of  years. 
1e  experience  of  these  years  has  been  of  value  in  arranging  short,  intensive, 
jj.ctical  courses  that  will  meet  the  needs  of  teachers,  home  makers  and  pro- 
1 3ional  workers  who  wish  instruction  in  agi'iculture,  horticulture,  education, 
f  1  home  economics,  and  who  can  most  conveniently  come  to  the  coflege  during 
t  summer.  The  instruction  is  given  by  the  regular  members  of  the  college  staff, 
£  isted  by  outside  lecturers.    The  term  period  is  six  weeks. 

voUege  credit  is  now  offered  for  work  in  the  Summer  School.  For  teachers 
£J  1  other  students  interested  in  professional  improvement,  or  working  for  degrees, 
t?  change  is  especially  valuable. 

Vhile  agricultural  courses  were  not  presented  during  the  past  summer,  if  a 
c  Qand  develops  for  such  work,  it  will  be  included  in  the  program. 

The  nature  of  the  work  of  the  Summer  School  is  indicated  by  the  following 
t  deal  program : 
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Home  Economics: 

Garment  making,  elementary 

Dress  design  and  construction,  advanced 

Millinery 

Textiles 

Health  education 

Foods 
Science  and  Allied  Courses: 

Dramatic  presentation 

Design  and  practical  arts 

Hygiene  and  sanitation 

General  science 

Public  health 

Food  preservation 

Flower  growing 

Botany  for  the  teacher 

Cultivated  trees  and  shrubs 
Freshman  and  College  Preparatory  Courses: 

Plane  geometry 

Higher  algebra 
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Freshman  and  College  Preparatory  Courses —  m 
Preparatorj'  algebra 
Preparatory  English 
College  entrance  English 

Education  and  Allied  Subjects: 

Principles  and  methods  of  teaching 

Special    methods    in    vocational    agricul  ral 

teaching 
Professional  improvement  problems 
Supervision  and  administration  of  agricul  ra! 

education 
Vocational  education 
Educational  psychology 
Mental  tests 

Content  and  methods  in  general  science 
Methods  of  teaching  English  in  the  high  S'  )ol 
Method     of     teaching     and     super\'ision  oi 

mathematics 
Principles  of  secondary  education 
Modern  philosophy  of  education 


D.    ONE-YEAR  VOCATIONAL  POULTRY  COURSE. 

Purpose.  —  This  course  is  designed  for  graduates  of  the  agricultural  vocati('al 
schools  and  others  who  wish  to  prepare  themselves  for  practical  poultry  keepig, 
and  can  spend  only  one  year  at  college. 

Scope.  —  The  work  covers  seven  detailed  courses  in  poultry  husbandry  las 
well  as  short-course  work  in  fruit  growing,  market  gardening,  animal  husban  y, 
or  other  subjects  that  will  be  helpful  to  poultry  raisers.  In  addition  to  classnin 
and  laboratory  exercises  each  student  is  required  to  put  in  from  eight  to  ten  h(;rs 
per  week  at  the  plant  in  the  care  and  management  of  poultry,  for  the  purpos,of 
becoming  proficient  in  the  various  branches  of  the  work.  i 

Entra>7ce  Requirements.  —  Applicants  must  be  at  least  eighteen  j'-eanlof 
age  and  have  a  good  elementary  education. 

Fees.  —  There  is  a  tuition  fee  for  residents  of  Massachusetts  of  S20  per  1  m 
and  a  laboratory  fee  of  $5  is  required  for  both  the  fall  and  spring  terms. 

Note.  —  The  course  is  limited  to  sixteen  students.  The  One- Year  Poi:  -y 
Course  begins  at  the  beginning  of  the  winter  term  and  continues  until  the  follo^  ic 
December. 
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General  Information. 


i  A.    FINANCIAL  AND  ADMINISTRATIVE. 

Student  Expenses. 

Tuition.  —  Tuition  for  residents  of  Massachusetts  is  $60.00_  per  year.  For 
ladents  who  are  not  residents  of  Massachusetts,  the  tuition  fee  is  $180  per  year, 
ludents  entering  from  Massachusetts  are  required  to  file  with  the  Treasurer  a 
itement  signed  by  either  town  or  city  clerk  stating  that  the  appUcant's  father 
'  a  legal  resident  of  Massachusetts. 

'AU  students  entering  the  college  for  the  first  time  as  undergraduates  or  two- 
ar  students  are  charged  a  matriculation  fee  of  $5.00,  which  in  the  event  of  a 
ident's  leaving  the  institution,  is  returned,  if  all  bills  due  the  college  are  paid, 

is  upon  graduation  considered  as  payment  for  the  diploma. 
Rooms.  —  Students  are  expected,  as  far  as  possible,  to  occupy  rooms  in  the 
liege  dormitories.  Students  who  do  not  hve  in  the  college  dormitories  must 
3ure  rooms  approved  by  the  college.  The  assignment  of  rooms,  and  the  general 
pervision  of  the  housing  of  students,  is  in  charge  of  the  Dean.  At  the  end  of 
ch  college  year  all  unoccupied  rooms  will  be  thrown  open  for  selection,  and  will 
1  assigned  to  students  according  to  classes. 

Dormitory  accommodations  for  men  are  available  at  the  college  for  about  62 
fidents.  Students  desiring  rooms  in  the  dormitories,  should  make  application 
1  the  Dean  of  the  college  on  or  before  the  first  Monday  in  May,  and  the  Dean 
'  1  give  notice  of  the  time  and  place  for  the  assignment  of  rooms.  A  freshman 
( mot  be  assigned  to  a  room  in  the  dormitories  until  his  entrance  record  has  been 
!  ;epted  by  the  Dean.  No  assignment  of  rooms  is  made  except  through  the  regular 
{plication  blank,  a  copy  of  which  can  be  obtained  from  the  Dean.  A  deposit 
( $5.00  is  required  when  the  reservation  is  made.  The  rental  is  $12.00  to  $23.00 
1  •  term. 

students  who  leave  college  at  the  end  of  the  college  year  or  who  change  from 
(.i  room  to  another  or  from  a  college  room  to  a  private  house  or  a  society  house 
r  st  remove  all  furniture  and  property  from  their  rooms  immediately  after  com- 
r  ncement  in  June.  Furniture  not  thus  removed  by  the  owner  will  be  removed 
I  the  college  and  stored  at  the  owner's  expense.  The  college  will  assume  no 
rponsibility  for  any  damage  to  the  furniture  thus  stored.  The  rooms  in  the 
ciege  dormitories  are  unfurnished;  for  the  most  part,  they  are  arranged  in  suites 
c  ^hree,  —  one  study  room  and  two  bedrooms.  These  rooms  are  heated  by  steam 
a  I  lighted  by  electricity;  they  are  cared  for  by  students  occupying  them. 

I  dormitory  accommodations  for  women  are  available  at  the  college  for  105 
^s.  Applications  for  rooms  should  be  made  to  the  Advisor  of  Women.  A 
fiihman  cannot  be  assigned  to  a  room  in  the  dormitory  until  her  entrance  record 
h  been  accepted  by  the  Dean.  A  deposit  of  $5.00  is  required  when  a  room  is 
ri^rved.  The  rental  is  $33.00  to  $39.00  per  term.  All  students  living  in  the 
^ugail  Adams  House  take  their  meals  at  Draper  Hall.  Rooms  in  the  dormitory 
a:  furnished  except  for  necessary  bedding  and  linen.  They  are  cared  for  by  the 
sdents  occupying  them. 

ioAED. — All  freshmen  are  required  to  board  at  the  college  dining  hall.  AH 
^nen  students  hving  in  college  dormitories  are  required  to  board  at  the  dining 
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The  cost  is  $255.00  for  the  college  year  payable  as  follows:  at  the  opening f 
college  $78.00;  December  1,  $65.00;  February  1,  $60.00;  April  1,  $52.00. 

Rebates  at  the  rate  of  $6.00  per  week  may  be  granted  for  absences  in  exes 
of  one  week.  No  rebates  will  be  allowed  for  absences  of  less  than  one  week  rx 
unless  the  absence  is  authorized  b}''  the  Dean  and  the  rebate  approved  by  ts 
Treasurer. 

Laboratory  Fees. 

The  principles  observed  in  establishuig  laboratory  fees  are  the  requirenKt 
that  students  pay  for  those  materials  actually  used  which  cannot  be  supplied  y 
the  individual,  and  that  the  laboratory  fees  include  a  charge  sufficient  to  gud 
against  wanton  waste  and  breakage.  Fees  may  be  established  for  anj'  coue 
without  previous  announcement.    At  present,  the  fees  charged  are  as  follows: 


Agronomy : 
Course  25 
Course  27 
Course  50 
Course  51 
Course  75 
Course  77 

Animal  husbandry : 
Course  25 
Course  26 
Course  75 

Dairying: 

Course  50 
Course  51 
Course  52 
Course  75 
Course  76 
Course  77 
Course  78 


Farm  Management: 
Course  51      . 

Poultry  Husbandry: 
Course  51      . 
Course  52 
Course  76      . 
Course  77     . 

Agricultural  Engineering: 
Course  27 
Course  30 
Course  53 
Course  55 
Course  75 
Course  78 

Floriculture: 
Course  50 
Course  51 
Course  52 
Course  53 


r  Term. 

$2  25 

2  25 

2  50 

2  50 

2  25 

2  50 

1  50 

1  50 

1  50 

3  00 

3  00 

3  00 

3  00 

3  00 

3  00 

3  00 

50 

2  50 

3  00 

2  00 

2  00 

1  00 

1  50 

1  00 

1  00 

1  00 

1  00 

1  50 

1  50 

5  00 

1  00 

Floriculture  —  Concluded 
Course  55 
Course  75 
Course  76     . 
Course  77     . 


Forestry: 

Course  55 
Course  57 
Course  58 

Landscape  Gardening 
Course  30 
Course  50 
Course  51 
Course  52 
Coui'se  76 
Course  77 
Course  80 
Course  81 
Course  82 

Pomology : 
Course  54 
Course  75 

Vegetable  Gardening: 
Course  50 
Course  52 
Course  53 
Course  75 
Course  76 

Drawing: 

Course  25 
Course  26 
Course  27 


Botany : 

Course  3 
Course  25 
Course  26 
Course  50 
Course  51 
Course  52 
Course  53 


art  II. 

otan  y  —  Concluded                  Per  Term . 

Mathematics  and  Engineering: 

Course  54      .        .        .        .     $2  00 

Course  27      ...        . 

Course  55 

.       3  00 

Course  78      ...       . 

Course  58 

.       1  50 

Course  59 

.       1  50 

Microbiology: 

Course  60 

.       1  50 

Course  30      ,        .        .        . 

Course  61 

.       1  50 

Course  50 

Course  62 

.       1  50 

Course  51 

Course  63 

.       1  50 

Course  52 

Course  75 

.       3  00 

Course  75 

Course  76 

.       3  00 

Course  76 

Course  77 

.       3  00 

Course  80 

Course  78 

.       3  00 

Course  81 

Course  79 

3  00 

Course  82 

Course  80 

.      3  00 

Course  83 

Physics : 

liemistry: 

Course  25 

Course  1        .        .        .        .       3  GO 

Course  26 

Course  2 

3  00 

Course  27 

Course  4 

3  00 

Course  50 

Course  5 

3  00 

Course  51 

Course  25 

4  00 

Course  52 

Course  26 

4  00 

Course  30 

3  00 

Veterinary  Science : 

Course  51 

5  00 

Course  78      ...       . 

Course  52 

5  00 

Course  79 

Course  53 

5  00 

Course  80 

Course  61 

5  00 

Course  85 

Course  62 

5  00 

Course  86 

Course  63 

5  00 

Course  87 

Course  75 

5  00 

Course  80 

4  00 

Zoology: 

Course  81 

5  00 

Course  26      .       .       .       . 

Course  90 

5  00 

Course  50 

Course  91 

5  00 

Course  51 

Course  92 

5  00 

Course  52 

Course  93 

5  00 

Course  53 

Course  94 

5  00 

Course  75 

Course  95 

5  00 

Course  76 

Course  96 

5  00 

Course  77 

Course  97      . 

5  00 

Course  79 

Music  (each  course)    . 

itomology: 

Course  50      .       .       .       .       1  00 

Rural  Home  Life : 

Course  51 

1  00 

Course  28 

Course  53 

1  00 

Course  29 

Course  55 

1  00 

Course  32 

Course  75 

2  00 

Course  50 

Course  76      . 

3  00 

Course  51 

Course  77      . 

1  00 

Course  52 

Course  78      . 

3  00 

Course  61 

129 

Term. 
n    50 

1  50 
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Initial  Chaeges. 


At  the  opening  of  the  college  year,  before  students  are  registered  in  their  cla? 
the  following  charges  are  payable  at  the  treasurer's  office: 


Freshmen.    Sophomores. 


Juniors  |d 
Seniors 


Tuition  (one  term) 

Matriculation  fee     ...... 

Board  (if  at  college  dining  hall)  to  Dec.  1 
Room  rent  fif  in  college  dormitory) 
Laboratory  fees        ...... 

Military  uniform  deposit         .... 

Assessment  for  support  of  Social  Union 
Student  tax  for  support  of  athletics  '■ 
Student  tax  for  support  of  academic  activities  * 
Other  student  activities,  taxes '       .         .         . 


?20  00 

5  GO 

78  00 

12  00-20  00 

5  00 

19  50 

1  50 

5  00 

3  00 

50 


S20  00 

78  00 

12  00-20  00 

5  00 

19  50 

1  50 

5  00 

3  00 

50 


S20  00 

78  0. 
12  00-2i 
2  00-lU  I 

1  50 

5  00 

3  00 

50 


'While  this  is  not  essentially  a  college  charge,  the  treasurer  of  the  college  acts  as  collector  for  the  sti  :  . 
activity,  and  all  students  are  expected  to  make  the  payment  as  indicated.  The  subscription  price  o  Lt 
"  Collegian  "  is  fixed  by  the  managers;  the  amount  of  athletic  tax  by  vote  of  the  student  body. 


Summary  of  Expenses  for  Year. 

Tuition:  citizens  of  Massachusetts,  $60;  others,  $180  per  year. 

Low. 

Tuition  (citizens  of  Mass.) $60  00 

Matriculation  fee  (first  year)       ..........  5  00 

Room  in  college  dormitories  or  in  private  houses  .          .          .          .          .          .          .  39  00 

Board,  $8  per  week  (College  Dining  Hall) 255  00 

Laundry,  50  to  85  cents  a  week IS  00 

Laboratory  fees          ............  8  00 

Books,  stationery  and  miscellaneous  items    .          .          .          .          .          .          .          .  40  00 

$425  00 


$5"m 


Other  Expenses.  —  Prospective  students  should  understand  that  the  al  -e 
estimates  cover  expenses  which  may  be  called  strictly  college  expenses,  and  i  it 
there  are  other  financial  obhgations  voluntarily  placed  upon  students  which  i 
should  expect  to  meet.     Chief  among  these  are  class  assessments  and  taxes  It 
for  maintenance  of  various  organizations,  such  as  the  Social  Union,  Athletic  .i 
elation,  weekly  publications,  etc.     Such  expenses  vary  from  $15  to  $30  a  y  r. 
Additional  financial  responsibility  is  also  assumed  by  students  joining  a  frater;;y 
or  entering  into  other  social  activities  of  the  college.     Students  rooming  in  col  je 
dormitories  are  obliged  to  equip  their  own  rooms  with  furniture.    The  col;fe  i 
assumes  no  responsibility  in  regard  to  the  safe-keeping  of  student  property  eif|3r  i 
during  the  college  term  or  vacations,  except  under  such  special  arrangenieniiis  i 
may  be  made  with  the  treasurer.    Besides  the  amount  necessary  for  clothes  ..d  '■ 
traveUng,  the  economical  student  will  probably  spend  between  $500  and  $10 
per  year. 

Student  Accounts. 

The  following  rules  are  enforced  concerning  student  accounts: 

No  student  will  be  allowed  to  graduate  until  all  bills  due  the  institution  from  In 
are  paid. 

College  charges,  such  as  room  rent,  laboratory  fees  and  tuition,  must  be  paidi 
advance,  at  the  beginning  of  each  term.  This  rule  is  strictly  adhered  to,  ami  > 
student  will  be  allowed  to  complete  his  registration  until  such  payments  are  i 

Every  student  boarding  at  Draper  Hall  is  required  to  pay  at  the  beginnii:, 
each  term  at  least  one  month's  board  in  advance;  and  no  student  will  be  alloid  ) 
to  continue  to  board  at  Draper  Hall  if  at  any  time  during  the  term  he  is  more  f  n 
one  week  in  arrears  in  his  payment  for  board. 

All  money  due  for  student  labor  shall  at  the  discretion  of  the  treasurer  of  <' 
college  be  applied  on  account  toward  any  bills  that  a  student  may  owe  to  the  in 
tution. 
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Student  Aid. 

Self-help.  —  Many  students  are  obliged  to  find  work  of  some  sort  to  earn  their 

,y  through  college.     A  few  men  have  met  their  entire  expenses  in  this  manner, 

J  my  more  have  paid  a  large  part  of  their  expenses,  and  many  have  earned  a 

all  proportion  of  the  cost  of  their  college  education;  but  the  college  recommends 

it  no  new  student  enter  without  having  at  least  $300  and  preferably  $400  with 

ich  to  pay  his  way  until  he  can  establish  himself  in  some  regular  work.     The 

lege  does  not  encourage  students  to  enter  without  money  in  the  expectation  of 

•ning  their  wsiy  entirely.    The  ordinary  student  will  find  it  better  to  work  and 

humulate  money  before  coming  to  college,  or  to  take  more  than  four  years 

.  completing  his  college  course,  or,  instead,  to  borrow  money  sufficient  to  carry 

jjia  through.     No  student  should  undertake  work  that  interferes  with  his  studies, 

i^i  students  should  understand  that,  owing  to  the  large  number  of  apphcations 

H  employment,  no  one  man  can  receive  a  large  amount  of  work  at  the  college, 

5:  number  of  students  find  opportunities  for  earning  money  without  depending 

E|j)n  the  college  to  furnish  them  with  work. 

'■ '  50  far  as  possible  needy  students  will  be  employed  in  some  department  of  the 
:lege.  The  divisions  of  agriculture  and  horticulture  usually  afford  the  most 
I  rk,  although  there  are  several  permanent  janitorships  available  for  students, 
;  1  forty  or  more  students  are  employed  at  the  dining  hall. 
Lpphcation  for  student  labor  should  be  made  directly  to  Robert  D.  Hawley, 
^"retary  of  the  college.  Students  whose  deportment  or  class  work  is  not  satis- 
:tory  are  not  likely  to  be  continued  in  student  labor.  The  most  desirable  and 
ifDonsible  positions  are  naturally  assigned  to  those  needy  students  who  have 
;:  n  in  the  institution  longest  and  who  have  demonstrated  their  need  and  ability. 
::  dents,  therefore,  may  find  it  rather  difficult  to  obtain  all  the  work  they  desire 
~i  iug  their  freshman  year. 

" '  IpBCiAL  Notice  to  Needy  Students.  —  In  the  last  few  years  the  demand  for 
c,  i  labor  on  the  part  of  new  students  has  far  exceeded  the  amount  of  employ- 
1:^  it  that  the  college  can  offer.  The  college  cannot  promise  work  to  any  student, 
Rticularly  to  freshmen;  it  accordingly  urges  prospective  students  who  are  de- 
;)  dent  entirely  upon  their  own  efforts  not  to  undertake  the  course  before  they 
e  earned  enough  money  to  carry  them  through,  or  nearly  through,  the  first 
•  r. 

Scholarships. 

The  Ward  Fuito. 

,'he  so-called  Ward  Fund  is  available  for  the  assistance  of  needy  boys  from 

f--  npshire  County  attending  the  Massachusetts  Agricultural  College.     This  fund 

Iministered  by  a  Board  of  Trustees  not  connected  with  the  College.    Application 

iks  for  assistance  from  this  fund  may  be  secured  from  the  Treasurer  of  the 

ege. 

The  Frederick  G.  Crane  Fund. 

he  family  of  the  late  Frederick  G.  Crane  of  Dalton  has  presented  to  the 
5sachusetts  Agricultural  College  a  gift  of  .$25,000  to  establish  a  fund  in  memory 
ol' 'rederick  G.  Crane,  the  income  therefrom  to  be  expended  by  the  Trustees  in 
ai  of  _  worthy  undergraduate  four-year  students  of  limited  financial  resources 
alnding  the  College,  preference  being  given  to  residents  of  Berkshire  County. 
G]ats  made  from  this  fund  are  to  be  laiown  as  Frederick  G.  Crane  Scholarships. 

I  '^  Applications. 

'  11  applications  for  loans  or  gifts  from  this  fund  should  be  made  to  the  President, 
jVJ^isachusetts  Agricultural  College,  Amherst,  Mass.,  under  whose  direction  an 
in^stigation  will  be  made  of  the  merits  of  the  apphcants.  The  purpose  of  this 
in  stigation  will  be  to  insure  that  the  aid  is  extended  to  students  whose  parents 
a?  in  such  financial  condition  that  assistance  is  necessary  in  order  to  insure  a 
^'■ige  education  for  the  applicants;  that  it  is  extended  only  to  students  who  pro- 
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pose  to  complete  their  college  education  at  the  Massachusetts  Agricultural  ()1- 
lege;  and  that  it  is  given  to  those  whose  character  and  scholarsliip  record  just  e 
the  assistance  available  through  this  fund. 

Aid  to  Freshmen. 

Grants  from  the  Crane  Fund  will  be  made  to  freshmen  in  the  form  of  la: 
supported  by  notes  bearing  indorsements  satisfactory  to  the  President  o; 
College.     These  notes  will  bear  interest  and  will  be  negotiable.     The  College,  I 
ever,  will  at  its  discretion  cancel  these  notes  at  the  end  of  one  year  if  the  schcjr- 
ship  record  of  the  student,  his  character,  and  his  plans  for  the  futiu^e  appea;jto 
the  President  so  to  warrant.  ; 

Aid  to  Sophomores.  , 

Grants  will  be  made  to  sophomores  either  on  the  plan  outlined  for  freshmeias' 
given  above  or  on  the  plan  outlined  for  juniors  and  seniors  as  given  below. 

Aid  to  Juniors  and  Seniors. 

Grants  to  juniors  and  seniors  will  usually  be  in  the  form  of  gifts  and  'wUhi 
awarded  with  consideration  of  the  need,  of  the  scholarsliip,  and  of  the  chara;er 
of  the  applicant. 

Amount  of  Grants. 

The  amount  of  grants  from  this  fund,  made  either  as  loans  or  as  gifts,  wijtbei 
determined  by  the  need  of  the  applicant  and  by  the  amount  of  money  avair)!e 
in  the  fund.     Generally  one  may  expect  to  receive  from  $50  to  $150  per  year. 

Memorial  Hall. 

Soon  after  the  close  of  the  World  War  the  alumni,  students,  faculty  and  fritds 
of  the  college  subscribed  $150,000  for  the  erection  of  a  soldier  memorial  bui' 
to  be  placed  on  the  college  campus.     This  building  was  completed  in  the  sui 
of  1921.     It  is  designed  to  serve  as  headquarters  for  the  student  acti"vdties,  r. 
the  center  of  the  social  life  of  the  institution. 

In  the  basement  are  bowling  alleys,  pool  tables,  a  store,  post  office  and  l* 
shop.  On  the  main  floor  are  eight  offices  for  leaders  of  various  student  acti\ 
a  large  reading  room,  and  a  beautiful  memorial  room  in  which  is  found  the  : 
bearing  the  names  of  the  sons  of  the  college  who  gave  their  lives  in  the  great 
On  the  second  floor  is  an  auditorium  seating  350  persons.  This  room  is  also  ta 
for  college  dances. 

Honor  Council. 

All  tests  and  examinations  are  conducted  under  the  honor  system,  wliich  isj 
ministered  by  an  Honor  Council  chosen  by  the  students.  Recommendations 
discipline  are  made  to  the  President  of  the  college  by  the  Honor  Council. 

Student  Relations. 

The  customary  high  standard  of  college  men  in  honor,  manliness,  self-r 
and  consideration  for  the  rights  of  others  constitutes  the  standards  of  stu< 
deportment. 

The  privileges  of  the  college  may  be  withdra'wii  from  any  student  at  anj^  tim; 
such  action  is  deemed  advisable. 

It  should  be  understood  that  the  college,  acting  through  its  president  or 
administrative  officer  designated  by  him,  distinctly  reserves  the  right,  not 
to  suspend  or  dismiss  students,  but  also  to  name  conditions  under  whicli  stud 
may  remain  in  the  institution.  For  example,  if  a  student  is  not  doing  credit 
work  he  may  not  only  be  disciplined  but  he  may  also  be  required  to  meet  cer| 
prescribed  conditions  in  respect  to  his  studies,  even  though  under  the  forcj 
rules  his  status  as  a  student  be  not  affected.    The  same  provision  applies  equ 
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)l  the  matter  of  absences  ("cuts").    According  to  the  rules  a  student  is  allowed  a 
(|-tain  percentage  of  absences  from  class  and  other  exercises.     This  permission, 
lich  implies  a  privilege  and  not  a  right,  may  be  withdrawn  at  any  time  for  any 
ijse. 

:  Similarly,  also,  it  applies  to  participation  in  student  activities.  Though  this  will 
.  linarily  be  governed  by  the  rules  as  already  laid  down,  yet,  if  in  the  judgment 
U  the  college  authorities,  a  student  is  neglecting  his  work  on  account  of  these 
1,1  ivities,  the  privilege  of  participating  in  them  may  be  withdrawn  for  such  time 
i|  is  considered  necessary.  Moreover,  it  may  be  withdrawn  as  a  punishment  for 
^j  sconduct.  Prospective  students  or  their  parents  may,  upon  application,  obtain 
'lopy  of  the  faculty  rules  governing  student  relations  to  the  college. 

[j  Infirmary. 

''The  college  maintains  an  infirmary  for  the  care  of  sick  or  injured  students. 

Two  small  buildings,  built  especially  for  hospital  purposes,  are  used  for  the 
i  jmary. 

The  following  statement  outlines  the  plan  followed  in  the  management  of  the 
irmary  with  respect  to  students: — • 

Management  op  the  Infiemary. 

Supervision. 

The  infirmary  is  under  the  general  supervision  of  Prof.  Charles  E.  Marshall, 
^  0  is  designated  as  Supervisor  of  the  Infirmary.  A  resident  nurse  is  in  immediate 
(.  irge  of  the  infirmary. 

Use  of  Infirmary. 

\  I.  Students  are  urged  to  go  to  the  infirmary  at  any  time  that  they  are  in  need 
3d  }he  services  rendered  by  the  resident  nurse  or  by  a  town  physician.  Inasmuch 
ifl  the  physical  director  gives  special  attention  to  all  student  diseases,  it  is  to  be 
fliected  that  the  majority  of  the  students  will  go  to  the  infirmary  at  his  sugges- 
i  1.  This  understanding,  however,  should  in  no  way  deter  students  from  going 
tthe  infirmary  voluntarily  at  any  time. 

General  Health. 

.  Students  are  urged  to  consult  the  physical  director  or  the  resident  nurse  im- 
Ejiiately  when  signs  of  physical  disorder  appear.  Severe  attacks  of  cold  or 
o'  er  forms  of  illness  can  usually  be  avoided  if  treatment  is  administered  in  the 
ii!  pient  stage.  The  purpose  of  the  infirmary  is  to  help  maintain  the  general  good 
b|  1th  of  the  students,  as  well  as  to  furnish  a  suitable  place  for  professional  atten- 
ti  I  in  cases  of  severe  illness  or  accident. 

General  Fee. 

\  .  The  infirmary  fee  will  be  at  the  rate  of  $2  a  day,  and  will  be  charged  when 
b  or  more  meals  are  obtained  at  the  infirmary,  or  when  the  student  remains  at 
tl  infirmary  for  one  or  more  nights.  A  nominal  charge  will  be  made  to  out- 
p  ients  for  miscellaneous  treatment  of  a  minor  character. 

t  Additional  Expenses. 

I  I,  In  addition  to  the  fee  charged,  as  specified  in  paragraph  4,  the  following  addi- 
Jial  expenses  will  be  charged  to  the  patient:  — 

T  i)  Nurses.  —  In  case  a  special  nurse  is  required  for  the  proper  care  of  an  in- 
djidual,  the  services  and  board  of  this  nurse  will  be  paid  by  the  patient.     Such  a 

II  ;e  will  be  under  the  general  supervision  of  the  resident  nurse. 

•)  Professional  Service.  —  If  a  student  requires  medical  attention  by  a  physi- 
ci| ,  he  will  be  required  to  select  his  physician  and  become  responsible  for  fees 
Ci  'ged  by  the  physician. 
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(c)  Supplies.  —  Special  medical  supplies  prescribed  by  a  physician  or  nurse  il 
be  charged  to  the  patient. 

(d)  Laundry.  —  Expense  for  personal  laundry  incurred  by  students  while  in  h 
infirmarj'-  will  be  charged  to  the  individual  student. 

B.    COLLEGE  ACTIVITIES. 

General  Exercises. 

Chapel  exercises  are  held  two  mornings  each  week.  On  Thiu'sdays  duringhc 
fall  term,  and  on  Wednesdays  during  the  winter  and  spring  term-S,  an  aft  en  on 
assembly  is  held,  to  which  some  prominent  layman  or  professional  man  is  in\-fid 
to  speak.  The  object  of  these  assemblies  is  to  bring  to  the  students  discussioi'oi 
topics  of  present-day  interest.  A  special  chapel  service  on  Sundaj''  is  held  <i 
the  winter  months.  Students  are  required  to  attend  these  general  exercis: 
though  the  president  is  authorized  to  excuse  from  chapel  any  student  who  av 
object  to  attendance  thereon  because  of  his  religious  scruples,  pro-\aded  his  req^jst 
for  excuse  therefrom  is  endorsed  by  his  parent  or  guardian. 

Student  Activities. 

A  large  number  of  student  organizations  furnish  opportunity  to  studentfloi 
work  and  leadership.  ' 

The  Massachusetts  Agricultural  College  Social  Union  was  established  in  1)7. 
All  students  become  members  of  the  union  by  paying  a  small  fee.  In  the  fall  ad 
winter  months  the  union  gives  a  series  of  entertainments,  free  to  students  pd 
faculty.  ' 

The  College  Senate  is  composed  of  representatives  of  the  junior  and  s(|ior 
classes.  This  body  serves  as  a  general  director  of  undergraduate  conduct,  ni^ 
represents  before  the  faculty  the  interests  of  the  student  body. 

The  Young  Men's  Christian  Association  and  the  Young  Women's  Chi 
Association  are  active  both  socially  and  religiously. 

Intercollegiate  and  intermural  athletic  contests  are  held  throughout  the  ye:  in 
the  leading  sports,  including  football,  baseball,  track,  hockey  and  basketjill. 
The  athletic  board,  composed  of  alumni,  faculty  and  students,  has  chare  of 
finances,  schedules,  and  general  policies  governing  athletics. 

The  musical  clubs  include  an  orchestra,  a  glee  club  and  a  girls'  glee  club.  : 
give  a  number  of  concerts,  usually  followed  by  dancing,  during  the  year,  bot'iii 
Amherst  and  on  tour.  A  dramatic  club.  The  Roister  Bolsters,  presents  anniUy 
a  revue  and  two  plays,  one  in  connection  with  the  promenade  and  the  othcjat 
commencement.  There  are,  besides  the  declamation  and  oratorical  prize  contts, 
both  class  and  intercollegiate  debates. 

The  college  publications  are  the  "Massachusetts  Collegian,"  the  weekly  n  ^- 
paper;    "The  Index,"  the  j^ear  book;    and  "The  Alumni  Bulletin,"  issued  hm 
the  office  of  the  alumni  secretary.    Judging  teams  under  the  direction  of  the  dei  "t- 
ments  of  Animal  Husbandry,   Poultry  Husbandry,   Pomologj''  and  Floric: 
compete  with  teams  from  other  agricultural  colleges.     The  Academic  Ac'ri 
Board,  composed  of  alumni,  faculty  and  students,  has  charge  of  the  fin: 
schedules,  etc.,  of  the  various  clubs  and  publications. 

Commencement. 

Commencement  exercises  are  directed  bj^  a  committee   composed  of  fnci 
alumni  and  student  representatives.     The  program   includes  a  day  dcvni 
undergraduate  activities,  an  alumni  day,   Baccalaureate  Sundaj''  and  Class 
The  second  Sunday  in  June  is  fixed  as  the  central  date  for  commencement.    - 
program  for  1926  follows: 


Friday,  June  11:  Undergraduate  Day. 

2-30  P.M.      Freslmian-Sophomore  Baseball  Game. 
8-00  P.M.      FUnt  Oratorical  Contest,  Memorial  Hall. 
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Saturday,  June  12:   Alumni  Day. 

8-30  A.M.  Baseball  Game  —  Odds  v.  Evens. 

1  10-00  A.M.  Alumni  Meeting,  Memorial  Hall. 

I  12-00  M.  Alumni  Dinner,  Draper  Hall. 

1-30  P.M.  Band  Concert  and  Alumni  Addresses. 

3-00  P.M.  Alumni  Parade. 

3-30  P.M.  Varsity  Baseball  Game,  M.  A.  C.  v.  Amherst  College. 

6-00  P.M.  Fraternity  Reunions. 

j  8-30  P.M.  Dramatics,  Bowker  Auditorium. 

I  Sunday,  June  13:  Baccalaureate  Sunday. 

i  9-00  A.M.      Academics  and  Varsity  Clubs  Meetings. 

1916-raculty  Breakfast. 
3-30  P.M.      Baccalaureate  Address,  Bowker  Auditorium, 
5-00  P.M.      President's  Reception,  Rhododendron  Garden. 

II  Monday,  June  14:   Class  Day. 

"  9-00  A.M.  Cavahy  Drill. 

10-30  A.M.  Senior  Class  Day  Exercises. 

2-00  P.M.  Commencement  Exercises,  Bowker  Auditorium. 

S-30  P.M.  Sophomore-Senior  Hop,  Memorial  Hail. 

Alumni  class  reunions  held  by  individual  class  arrangement, 

C.    ACADEMIC  AND  DEPARTMENTAL. 
Degrees. 

Those  who  complete  the  four-year  course  receive  the  degree  of  bachelor  of  science. 
'  e  fee  for  graduation  from  the  college  is  $5. 

jrraduate  students  who  complete  the  assigned  courses  will  receive  the  degree  of 
]  ,ster  of  science  upon  the  pa5Tiient  of  a  fee  of  $10.  Credit  may  sometimes  be 
!  )wed  towards  this  degree  for  teaching  or  other  advanced  work  done  in  some  de- 
]  :tment  of  the  college. 

Graduate  students  who  complete  the  required  three-year  course  of  study,  and 
j'isent  a  satisfactory  thesis,  will  be  granted  the  degree  of  doctor  of  philosophy. 
'.  e  diploma  fee  in  this  instance  is  $25. 

:  Those  to  whom  degrees  are  awarded  must  present  themselves  in  person  at  com- 
r'ncement  to  receive  them.     No  honorary  degrees  are  conferred. 

Che  honorary  fraternity  of  Phi  Kappa  Phi  has  a  chapter  at  the  college.  Students 
i  elected  to  membership  to  this  fraternity  on  the  basis  of  scholarship.  Elections 
a!  made  from  the  highest  tenth  of  the  senior  class  who  have  attained  an  average 
?  de  of  at  least  85  per  cent  during  their  college  course. 

J  Prizes  and  Awards,  1926. 

' ''rizes  and  awards  are  offered  annually  in  several  departments  for  excellence 
ill  tudyor  for  other  special  achievements.  Awards  in  1926  were : 
!  'hi  I^appa  Phi  Elections.  —  Those  members  of  the  senior  class  whose  scholar- 
si  )  average  has  been  85%  or  above  are  eligible  for  election  to  the  honorary  Society 
0) >hi  Kappa  Phi,  not  more  than  10%  of  the  class,  however,  being  elected;  elections 
fil  a  the  class  of  1926  were: 

Elmer  Everett  Barber.  Alvah  Wesley  Jones. 

Maude  Elinor  Bosworth.  Lawrence  Lakin  Jones. 

Mary  Turck  Boyd.  Majel  Margaret  MacMasters. 

Ernest  Albert  Dick.  Henry  Howe  Richardson. 

Alton  Herman  Gustafson.  Margaret  Park  Smith. 

I  RiNNELL  Pkizes.  —  The  Grinnell  prizes,  given  by  the  Hon.  William  Claflin 
oi  Boston  in  honor  of  George  B.  Grinnell,  Esq.,  of  New  York,  for  excellence  in 
tl  )retical  and  practical  agriculture.  The  contest  is  open  to  those  senior  students 
w  se  record  on  the  registrar's  books  shows  an  average  standing  of  80  or  above 


136  ....  P-D.  3 

for  the  technical  work  taken  in  the  Di\'isions  of  Agriculture  and  Horticultu: 
during  the  junior  and  senior  years. 

First  Prize,  $25,  Preston  Julian  Davenport. 

Second  Prize,  $15,  Donald  Reed  Williams. 

Third  Prize,  $10,  Albert  Irving  Mann. 

Hills  Botanical  Prizes.  —  The  Hills  Botanical  Prizes,  given  by  the  la 
Henry  F.  Hills  of  Amherst  for  the  best  and  second  best  herbaria.  Competitic 
is  open  to  members  of  the  senior,  junior,  and  sophomore  classes. 

First  Prize,  $20,  Frances  Clarinda  Thompson,  1928. 

BuRNHAM  Prizes.  —  The  Burnham  prizes,  awarded  to  the  students  deliverii 
the  best  and  second  best  declamations  in  the  Burnham  contest.  The  prehmina: 
contests  in  declamation  are  open,  under  certain  restrictions,  to  freshmen,  ai 
sophomores. 

No  awards  in  1926. 

Flint  Prizes.  —  The  Fhnt  prize,  awarded  to  the  students  dehvering  the  be 
orations. 

First  Prize,  $30,  Eliot  Perkins  Dodge,  1926. 

Second  Prize,  $15,  Ralph  Warner  Haskins,  1927.    ' 

The  Massachusetts  Society  for  the  Promotion  of  Agriculture.  —  T 
Massachusetts  Society  for  the  Promotion  of  Agriculture  provided  for  1926-19 
two  prizes  of  $300  each  to  be  awarded  to  members  of  the  class  of  1927  for  excelleu: 
in  scholarship  and  two  prizes  of  $200  each  to  members  of  the  class  of  1928  who  c\ 
majoring  in  the  Divisions  of  Agriculture  or  Horticulture.  Prizes  of  $300:  Clarei:i 
Howard  Parsons,  1927,  and  Calton  Oliver  Cartwright,  1927.  Prizes  of  $2(: 
Paul  Frederick  Frese,  1928  and  Gordon  Everett  Bearse,  1928. 

Allan  Leon  Pond  Memorial  Medal,  for  Excellence  in  Football.  —  T  i 
Allan  Leon  Pond  Memorial  Medal  for  general  excellence  in  football  in  memcr 
of  Allan  Leon  Pond  of  the  Class  of  1920  who  died  February  26,  1920.  In  19:1 
this  medal  was  awarded  to  Alton  Herman  Gustafson,  1926. 

Southern  Alumni  Baseball  Cup.  —  The  Southern  Alumni  Baseball  C  > 
awarded  to  the  member  of  the  baseball  team  who  contributed  most  to  the  succ( ; 
and  reputation  of  the  team,  both  in  respect  to  skill  and  spirit.  In  1926  this  mec . 
was  awarded  to  John  Burring-ton  Temple,  1926. 

Academics  Conspicuous  Service  Trophy.  —  The  Academics  Conspicuc ; 
Service  Trophy  awarded  to  the  student  who  during  the  previous  twelve  mont; 
has  made  the  most  important  single  contribution  to  the  academic  activities,  i 
1926,  awarded  to  Theodore  James  Grant  of  the  Class  of  1926. 

Eldred  Memorial  Prize.  —  A  prize  estabhshed  in  honor  of  Frederick  d- 
nehus  Eldred,  of  the  Class  of  1873,  famous  oarsman  and  pioneer  in  athletic-- 
M.  A.  C,  who  trained,  coached  and  stroked  crews  in  four  intercollegiate  raot 
two  to  victory.    This  prize  of  one  hundred  dollars  may  be  awarded  at  Commcu 
ment  to  that  member  of  the  senior  class  who  has  represented  the  college  in  int  ■ 
collegiate  athletic  contests  for  a  period  of  not  less  than  two  j^ears,  and  who  1; 
attained  the  highest  average  standing  in  scholarsliip  during  his  course. 

Philip  Henry  Couhig  of  the  Class  of  1926  was  awarded  $50  in  1926  from  t  i 
fund.  This  award  was  made  upon  the  basis  of  the  most  constructive  suggest ii 
presented  in  written  form  for  the  physical  development  of  the  student  body  w  •■ 
particular  reference  to  that  portion  which  does  not  participate  in  major  sports. 
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Degeees  Conferked-1926. 


Doctor  of  Philosophy  (Ph.D.). 
linborn,  Joseph  Raymond,  B.Sc,  Massachusetts  Agricultural  College 

Master  op  Science  (M.Sc). 

artlett,  Frederick  Sheldon,  B.Sc,  Massachusetts  Agricultural  College 
upery,  Martin  E.,  A.B.,  Hope  College  ..... 

oley,  Mary  Joan,  B.Sc,  Massachusetts  Agricultural  College 
arabedian,  Hovanes,  B.A.,  International  College,  Smyrna 
illigan,  Gerald  Matthew,  B.Sc,  Massachusetts  Agricultural  College 
acroix,  Donald  Sewall,  B.Sc,  Massachusetts  Agricultural  College  . 
anphear,  Marshall  Olin,  B.Sc,  Massachusetts  Agricultural  College 
ercival,  Gordon  Pittinger,  B.Sc,  Massachusetts  Agricultural  College 


Bachelor  of  Science  (B.Sc). 


aker,  Francis  Everett 
aker,  Frederic  Allen 
arber,  Elmer  Everett 
^  artlett,  Herbert  Franklin 

■  enoit,  Helen  Anna  . 
lock,  Harry  William 
orgeson,  Melvin  Benjamin 
osworth.  Marguerite  Rose 
osworth,  Maude  Elinor 

'  ower,  James,  Jr. 
'  oyd,  Mary  Turck 

udge,  William  Karl  . 

urt,  Stanley  Lyman 

assidy,  Marion  Stewart 

ormier,  Francis  Joseph 

ouhig,  Philip  Henry 

oveney,  John  Joseph 

avis,  Evelyn  Louise 

eVito,  Dominick 

iok,  Ernest  Albert     . 

■  edge,  Eliot  Perkins  . 
oolittle,  Alden  Hartwell 
ouglass,  Earle  Lawrence 
ow,  Philip, Norman  . 
urkee,  Lewis  Leland 
?ssenden,  Richard  William 
tzgerald,  Lillian  Alice 

i  .ynn,  Alan  Foster 
1 3rd,  William  Warner 
I  'aser,  Carl  Arthur     . 

:aser,  Harry  Edward 

albraith,  Leo  Lake  . 
'  avin,  Linus  Arthur  . 
j  oodwin,  Marvin  Warren 

oren,  Louis 
'  rant,  Theodore  James 

rayson,  Herbert 

ustafson,  Alton  Herman 

aynes,  Walter  Lincoln 

iU,  Arthur  Blair 

oUingworth,  Duncalf  Wright 

owes,  Stanley  Edward 

■  uke,  Barbara  Allen  . 
graham,  Edward  Forster 
meson,  Matthew 

'  nsen,  Harold  Stery  . 
|ihnson,  Philip  . 

■nes,  Alvah  Wesley   . 

nes,  Lawrence  Lakin 

afafian,  Sarkis  Petros 

elso,  George 

tmbert,  John  Ford    . 

tngshaw,  Hatton,  Jr. 

trsinos,  George  John 


North  Amherst. 


Westfield. 

Friesland,  Wis. 

Amherst. 

Smyrna,  Asia  Minor. 

Amherst. 

Amherst. 

Amherst. 

Medfield. 


Hopkinton. 

Springfleld. 

Jamaica  Plain. 

West  Springfield. 

Amherst. 

Maplewood. 

Auburn. 

Holyoke. 

Holyoke. 

Holyoke. 

Ortega,  Fla. 

Mattapan. 

Easthampton. 

Wellesley. 

Newtonville. 

Beverly. 

Amherst. 

Springfield. 

Roxbury. 

Lawrence. 

Beverly. 

Northfield. 

Springfield. 

Bolton. 

Beverly. 

Middleborough. 

Holyoke. 

Newton. 

Dalton. 

Westborough. 

Jamaica  Plain. 

South  Hadley. 

Natick. 

Reading. 

Chelsea. 

Auburndale. 

Milford. 

Campello. 

Springfield. 

Walpole. 

Providence,  R.  I. 

Brimfield . 

South  Hadley  Falls. 

Minis. 

Everett. 

Westfield. 

Amherst. 

Salisbury. 

Campello. 

Amherst. 

Reading. 

Gleasondale. 

New  Bedford. 

Westfield. 
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Loud,  Emery  Shaw     ...........  North  Abington. 

MacMasters,  Majel  Margaret       .........  Ashbiu-nham. 

Mann,  Albert  In-ing   ...........  Daltoa. 

Moberg,  Herbert  Elof Brockton. 

Moran,  John       ............  Amherst. 

Needham,  Basil  Arthur         ..........  Taunton. 

Nichols,  Chester  Willard Natick. 

Nichols,  Helen  Louise  .  .  .  .  .  ...  .  .  .  Northampton. 

Nickerson,  Elsie  Elizabeth   ..........  East  Boston. 

Norcross,  Roy  Ellis Brimfield. 

Novick,  Leo  Altshuler  ..........  Amherst. 

Otto,  Raymond  Herman       ..........  Lawrence. 

Palmer,  Gary  Davis     ...........  Grafton,  Vt. 

Pomeroy,  Elisabeth  Clark    ..........  Longmeadow. 

Potter,  Royal  Wesley  ..........  Providence,  R.  I. 

Putnam,  Ruth  Evelyn  ..........  Greenfield. 

Reed,  Charles  Porter  ...........  West  Bridgewater. 

Richards,  James  Marsh         ..........  Springfield. 

Richardson,  Henry  Howe     ..........  ^lillis. 

Rowen,  Edward  Joseph         ..........  Westfield. 

Sawyer,  Roland  Darrow,  Jr.  .........  Ware. 

Shea,  Margaret  Catherine Holyoke. 

Smiley,  Ray  Guild Worcester. 

Smith,  Margaret  Park  ..........  Taunton. 

Smith,  Myron  Newton  ..........  Millbury. 

Smith,  Raymond  Ellingwood         .........  Salem. 

Sniffen,  Loren  Fillow  ...........  Westport,  Conn. 

Spooner,  Raymond  Hildreth  .  .  .  .  .  .  .  .  .  Brimfield. 

Stevens,  Alvin  Gay      ...........  Needham. 

Stopford,  William  Turner     ..........  Newtonville. 

Sullivan,  Charles  Noyes        ..........  Fall  River. 

Sullivan,  Donald  Clifford     ..........  Amherst. 

Sweetland,  Augustus  Francis         .........  Stoneham. 

Temple,  John  Burrington     ..........  Shelburne  Falls. 

Tetreault,  Albert  Joseph New  Bedford. 

Thompson,  Gerald  Thayer  .  .  .  .  .  .  .  .  .  .  Shelburne  Falls. 

Thurlow,  George  Harold       ..........  West  Newbury. 

Tucker,  Edwin  Locke  ..........  Baldwinsville. 

Tulenko,  John Sunderland. 

Turner,  Charles  Edgar  ..........  Springfield. 

VanAlstyne,  Lewis  Morrell  ..........  Kinderhook,  N.  Y. 

Warren,  Francis  Walter        ..........  Stow. 

Wheeler,  Ellsworth  Haines  ..........  Bolton. 

White,  Earl  Martin Abington. 

White,  Montague         ...........  West  Hartford,  Conn. 

Williams,  Donald  Reed         . Northfield. 

Wilson,  James  Stewart  ..........  Brooklyn,  N.  Y. 

Yarwood,  George  ATthur Syracuse,  N.  Y. 

Bachelor  of  Vocational  Agriculture  (B.Voc.Agri.). 

Davenport,  Preston  Julian Shelburne  Falls. 
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Eegistration,  1926-27. 

As  OF  November  1,  1926. 


Graduate  Students. 


Archibald,  John  G.  ..........     North  Amherst. 

B.S.A.,  Ontario  Agricultural  College. 
M.Sc,  Massachusetts  Agricultural  College. 
\jTington,  Luther  B.         .........  .     Florence. 

B.Sc,  Massachusetts  Agricultural  College. 
Barber,  Elmer  E.     .  .  .  .  .  .  .  .  .  .  .     Jamaica  Plain. 

B.Sc,  Massachusetts  Agricultural  College. 
"•hesley,  George  L.  ...........     Concord,  N.  H. 

B.  Humanics,  Springfield  Y.  M.  C.  A.  College, 
r^ossmann,  Paul  A.  ..........     Lunenburg,   Nova  Scotia, 

B.S.A.,  Macdonald  College.  Can. 

:ouhig,  Philip  H Beverly. 

B.Sc,  Massachusetts  Agricultural  College. 
Drain,  Brooks  D.     ..........  .     Amherst. 

B.Sc,  Ohio  State  University. 
M.Sc,  University  of  Chicago. 
Dull,  Malcolm  ...........     Muskegon,  Mich. 

A.B.,  Hope  College. 
i'essenden,  Richard  W.     ..........     Middleborough. 

B.Sc,  Massachusetts  Agricultural  College, 
i'oley,  Mary  J.  ..........  .     Amherst. 

B.Sc,  M.Sc,  Massachusetts  Agricultural  College, 
france,  Ralph  L.      ...........     "Wilmington,  Del. 

B.Sc,  University  of  Delaware, 
i'uller,  James  E.       .  .  .  .  .  .  .  .  .  .  .     Amherst. 

A.B.,  A.M.,  Colorado  College. 
Jarvey,  Mary  E.  M.         .        _ .  .  .  .  .  .  .  .  .     Amherst. 

B.Sc,  Massachusetts  Agricultural  College, 
lates,  Clifford  O.    ..........  .     Kokomo,  Ind. 

B.S.A.,  Purdue  University. 
Javin,  Linus  A.       ..........  .     Natick. 

B.Sc,  Massachusetts  Agricultural  College, 
joodwin,  William  I.  .........  .     North  Amherst. 

B.Sc,  Massachusetts  Agricultural  College, 
lallowell,  Elizabeth  .;........    Wollaston. 

A.B.,  A.M.,  Boston  University, 
lamilton,  W.  Brooks        ..........     St.  Lambert,  Que.,  Can. 

B.S.A.,  Macdonald  College, 
lawley,  Henry  C.    ..........  .     Amherst. 

A.B.,  Oberlin  College. 

M.B.A.,  Harvard  Graduate  School  of  Business  Administration, 
ohnson,  Loyal  R.  ..........     Monte  Vista,  Col. 

B.Sc,  Colorado  Agricultural  College. 
vielly,  Oliver  W.       ..........  .     Amherst. 

B.Sc,  Colorado  Agricultural  College. 
,andry,  Herbert  A.  ..........     West  Springfield. 

B.M.E.,  School  of  Engineering,  Northeastern  University. 
;arsinos,  George  J.  ..........     Westfield. 

B.Sc,  Massachusetts  Agricultural  College. 

lacMasters,  Majel  M.     .  .  .  . CoUinsville,  Conn. 

B.Sc,  Massachusetts  Agricultural  College. 
fuller,  Richard  T.  ..........     Amherst. 

B.Sc,  Cornell  University. 
M.Sc,  University  of  Maine. 
I'Brien,  Mary  C.     ..........  .     Greenfield. 

B.Sc.Educ,  Normal  Art  School, 
uoberts,  Ohver  C.    .  .        _  .  .  .  .  .  .  .  .  .     Amherst. 

B.Sc,  Massachusetts  Agricultural  College. 

agendorph,  Richard  S.    . Spencer. 

B.Sc,  Dartmouth  College, 
alman,  Kenneth  A.  .........  .     Needham. 

B.Sc,  Massachusetts  Agricultural  College. 
'  anctuary,  William  C.       .........  .     Amherst. 

B.Sc,  Massachusetts  Agricultural  College, 
azama,  Robert  F.  ..........     Northampton. 

B.Sc,  Massachusetts  Agricultural  College. 
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Scheffer,  William  J.  ..........     Magyarovar,  Hungary. 

Dipl.Agric,  Royal  Hungarian  Agri.  Academy  of  Magyarovar. 

Dipl.Agric,  State  College  of  Agriculture,  Beriin. 
Seymour,  Frank  C.        _     .    _      .  .  .  .  .  .  .  .  .     North  Amherst. 

A.B.,  Harvard  University. 

B.D.,  Union  Theological  Seminary. 
Small,  Alan  F.  ..........  .     Worcester. 

A.B.,  Bowdoin  CoUege. 
Spooner,  Raymond  H.       .........  .     Brimfield. 

B.Sc,  Massachusetts  Agricultural  College. 
Springs,  James  D.    .  .  .  .  .  .  .  .  .  .  .     MerchantvUle,  N.  J. 

B.A.,  Clark  University. 
Swanback,  T.  Robert        ..........     North  Amherst. 

Agronom.,  Agricultural  College  of  Ultuna,  Sweden. 
Van  Meter,  Ralph  A.        .........  .     Amherst. 

B.Sc,  Ohio  State  University. 
Wagner,  Bertha  M.  ..........     Amherst. 

B.S.S.,  Boston  University. 

Registered  after  the  Catalogue  for  1925  was  published. 

Barrows,  William  B.  .........  .     Amherst. 

A.B.,  Columbia  University. 

M.F.,  Yale  University,  School  of  Forestry. 
Bauer,  John  J.  ..........  .     New  Bedford. 

Ph.B.,  Brown  University. 
Benoit,  Helen  A.      .  .  .  .  .  .  .  .  .  .  .     Amherst. 

B.Sc,  Massachusetts  Agricultural  College. 
Brown,  Paul  W.       ..........  .     Fiskdale. 

B.Sc,  Massachusetts  Agricultural  College. 
Buchanan,  Walter  G.        .........  .     Amherst. 

B.Sc,  Massachusetts  Agricialtural  College. 
Coveney,  John  ...........     Amherst. 

B.Sc,  Massachusetts  Agricultural  College. 
Cowing,  William  A.  ..........     West  Springfield. 

A.B.,  Colby  College. 
Drain,  Brooks  D.     ..........  .     Amherst. 

B.Sc,  Ohio  State  University. 

M.Sc,  University  of  Chicago. 
Flynn,  Alan  F.  ..........  .     Newton. 

B.Sc,  Massachusetts  Agricultural  CoUege. 
Fuller,  James  E.       .  .  .  .  .  .  .  .  .  .  .     Amherst. 

A.B.,  A.M.,  Colorado  College. 
Goodwin,  Hope  C.  ..........     North  Amherst. 

A.B.,  Brown  University. 
Goodwin,  William  I.  .........  .     North  Amherst. 

B.Sc,  Massachusetts  Agriciiltural  College. 
Halloran,  Elizabeth  A.      .........  .     Northampton. 

A.B.,  Smith  College. 
Hamilton,  W.  Brooks        ..........     St.  Lambert,  Que.,  Can. 

B.S.A.,  Macdonald  College  of  McGill  University. 
Hammill,  Edgar  E. Little  Falls,  N.  J. 

A.B.,  Amherst  CoUege. 
Hemenway,  Justin  S.         .........  .     Williamsburg. 

B.Sc,  Massachusetts  Agricultural  College. 
Jack,  Melvin  C.       .  .  .  . Amherst. 

13. Sc,  Massachusetts  Agricultural  College. 
KeUer,  Paul    ............     Boston. 

B.Sc.Educ,  Boston  University. 
Kelly,  LesUe  M Amherst. 

B.Sc.Educ,  Bridgewater  Normal  School. 
Lacroix,  Donald  S.  ..........     East  Wareham. 

B.Sc,  Massachusetts  Agricultural  College. 
Landry,  Herbert  A. West  Springfield. 

B.M.E.,  School  of  Engineering,  Northeastern  University. 
Larkin,  Clarence  J. HaydenviUe. 

B.A.,  Amherst  College. 
Levine,  Sophie Springfield. 

Ph.G.,  Massachusetts  College  of  Pharmacy. 
Locke,  Christine  B. West  Springfield. 

A.B.,  Boston  University. 
Lynch,  Joseph  C Taunton. 

B.B.A.,  Boston  University. 
MuUer,  Richard  T. Amherst. 

B.Sc,  Cornell  University. 

M.Sc,  University  of  Maine. 
O'Brien,  Mary  C Greenfield. 

B.Sc.Educ,  Normal  Art  School. 
O'Donnell,  Mary  E Northampton. 

A.B.,  Smith  College. 
Patch,  Henry  L Wenham. 

B.Sc,  Massachusetts  Agricultural  College. 
Pulley,  Marion  G Melrose. 

B.Sc,  Massachusetts  Agricultural  College. 
Rand,  Lena  Adams Wethersfield,  Conn. 

B.A.,  M.A.,  Wesleyan  University. 
Roberts,  Oliver  C.    .  .        _ Amherst. 

B.Sc,  Massachusetts  Agricultural  College. 
Rorstrom,  Hans  A. Northampton. 

B.Sc,  Massachusetts  Agricultural  CoUege. 


Part  II. 

Rotunno,  Noreda  A Syracuse,  N.  Y. 

B.S.A.,  M.Sc,  Syracuse  University, 
^aliiwin,  Kenneth  A.  .  .  .  .  '        .  .  ,  .  .  .     Needham. 

B.Sc,  Massachusetts  Agricultural  College. 

,  Sanborn,  Ruby Amherst. 

j         A.B.,  Mount  Holyoke  College. 

Sanctuary,  William  C.      .  .  . Amherst. 

B.Sc,  Massachusetts  Agricultural  College. 

I  Strong,  Ruth  A. Amherst. 

;        A.B.,  Smith  College. 

rower,  Alfred  L ■      .  .     Sheffield. 

B.Sc,  Massachusetts  Agricultural  College. 

iTuniey,  Malcomb  E Deerfield. 

B.Sc,  Massachusetts  Agricultural  College. 

riirner,  Charles  E. Springfield. 

B.Sc,  Massachusetts  Agricultural  College. 
iVoodburv,  Samuel  L.       .........  .     Springfield. 

B.Sc,  Massachusetts  Agricultural  College. 
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Gbaduate  Students  Enrolled  in  the  Summer  School. 


3encit,  Helen  A. 
3uchanan,  Walter  G. 
]!oveney,  John 
I!owing,  William  A. 
Drain,  Brooks  D. 
Hynn,  Alan  F. 
'"uller,  James  E. 
5arvey,  Mary  E.  M. 
jOod\vin,  Hope  C.  . 
■ioodwin,  William  I. 
lalloran,  Elizabeth  A. 
lamilton,  W.  Brooks 
lemenway,  Justin  S. 
aok,  Melvin  C. 
Celly,  Leslie  M. 
Celly,  Oliver  W. 
inehan,  Mary  D.    . 
iIcDonnell,  Anna  H. 
ilayo,  William  I.,  Jr. 
)'Brien,  Mary  C.     . 
)'Donnell,  Mary  E. 
'ulley,  Marion  G.    . 
land,  Lena  Adams 
loss,  Charles  F. 
lotunno,  Noreda  A. 
alman,  Kenneth  A. 
■trong,  Ruth  A. 
i'ower,  Alfred  L. 
'urner,  Charles  E.  . 


^mes,  Robert  Call  . 

.mstein,  William  Gerald 

Lnderson,  Andrew  Bremer 

iaker,  Philip  Woodell 

iarnes,  Russell  Norris 

liron,  Raphael  Alfred 

Slack,  Lewis  Herbert 

ioden,  Frank  Joseph 

iovarniok,  Max 

;riggs,  Lawrence  Elliott 

ruce,  Frances  Clara 

•uckler,  Ella  Maude 

urrell,  Robert  Wallace 

'ampbell,  Donald  Hays 

arisen,  Oscar  Ernest 

artwright,  Calton  Oliver 

hamberlain,  Alexander  Rodger 

lagg,  Charles  Floyd 

obb,  Roger  Madison 

onnell,  Edward  Anthony 

ook,  Wendell  Burnham 

rooks,  Clarence  Arthur  . 

ummings,  Maurice  Andrew 

utler,  Samuel 

avison,  Ruth  Eugenia    . 

ole,  William  Levi 

arwell,  Theodore  Austin 

3ley,_  Richard  Carol 

alanie,  Demetrius  Lincoln 

oldberg,  Louis  Noah 

oiler,  Hilda  Margaret     . 

oodell,  Ruth  Edna 

reenaway,  James  Emerson 

reenwood,  Elliott  Kelton 


Class  of  1927. 

Falmouth 

South  Deerfield 

Hudson 

Amherst 

Wallingford,  Conn. 

Amesbury 

Williamsburg  . 

North  WUbraham 

Dorchester 

Rockland 

Easthampton 

Pittsfield 

Abington 

Shirley    . 

Boston    . 

Northampton 

Springfield 

Barnstable 

Wrentham 

Maiden  . 

Townsend 

North  Brookfield 

Cambridge 

Springfield 

West  Springfield 

Medford 

Turners  Falls 

Portland,  Me. 

Natick    . 

Wilmington 

Holyoke 

Westborough 

Springfield 

Hubbardston 


Amherst. 

Amherst. 

Amherst. 

West  Springfield. 

Amherst. 

Newton. 

Amherst. 

Amherst. 

North  Amherst. 

North  Amherst. 

Northampton. 

St.  Lambert,  Que.,  Can. 

Williamsburg. 

Amherst. 

Amherst. 

Amherst. 

Amherst. 

Florence. 

Northampton. 

Greenfield. 

Northampton. 

Melrose. 

Wethersfield,  Conn. 

Lee. 

Syracuse,  N.  Y. 

Needham. 

Amherst. 

Sheffield. 

Springfield. 


46  Pleasant  Street. 

Q.  T.  V. 

Lambda  Chi  Alpha. 

165  S.  Pleasant  Street. 

Sigma  Phi  Epsilon. 

Theta  Chi. 

Alpha  Gamma  Rho. 

29  North  Prospect  Street. 

14  South  College. 
Theta  Chi. 

Abigail  Adams  House. 
Abigail  Adams  House. 
Theta  Chi. 
Lambda  Chi  Alpha. 
Kappa  Epsilon. 
Kappa  Epsilon. 
Lambda  Chi  Alpha. 
Alpha  Gamma  Rho. 

15  Hallock  Street. 
Sigma  Phi  Epsilon. 
West  Experiment  Station. 
Alpha  Gamma  Rho. 
Theta  Chi. 

14  South  College. 
Abigail  Adams  House. 
Kappa  Sigma. 
Alpha  Sigma  Phi. 
Sigma  Phi  Epsilon. 
Alpha  Sigma  Phi. 
13  South  College. 
Abigail  Adams  House. 
Abigail  Adams  House. 
Lambda  Chi  Alpha. 
Q.  T.  V. 


'  Candidate  for  degree  B.Voc.Agri. 
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Griffin,  Raymond  George 
Haertl.  Edwin  Jacob 
Hanson,  Daniel  Cameron 
HarrLs,  Herbert  Joseph 
Hart,  Ralph  Norwood 
Haskins,  Ralph  Warner    . 
Hatch,  George  Franklin.  Jr. 
Hatch,  Harold  Curtis 
Henneberry,  Thomas  Vincent 
Huthsteiner,  Elladora  Kathryn 
Ingraham,  Mary 
Kane,  Thomas  Joseph 
Krassovsky,  Lenoid  Alexander 
Kuzmeski,  John  William _ 
LeNoir,  Thomas  Benjamin 
Mahoney,  John  Joseph 
Malley,  Joseph  Anthony  . 
Maxwell,  Lewis  Joseph 
McAllister,  Robert  Wright 
McCabe,  Edith  Mary 
McVey,  Ernest  Gregory   . 
Merlini,  Angelo  Albert 
Milligan,  Kenneth  William 
Mullen,  Francis  Redding 
Murdough,  Edwin  Lincoln 
Nash,  Norman  Blake 
Nottebaert,  Harry  Charles 
Parkin,  William  Hildreth 
Parsons,  Clarence  Howard 
Parsons,  Josiah  Waite,  Jr. 
Partenheimer,  Merrill  Henry 
Peirce,  Veasey 
Pickens,  Herman  Eames  . 
Pyle,  Everett  John  . 
Reed,  James  Burbank 
Rhoades,  Lawrence  Duncan 
Richter,  Otto  Hermann    . 
Rivnay,  Ezekiel 
Robinson,  Clifton  Fairbanks 
Robinson,  Neil  Cooley 
Russell,  Charles  Edwin     . 
Savage,  Donald  Clifford    . 
Sherman,  Willis  Whitney 
Snyder,  Allan, 
Spelman,  Albert  Francis  . 
Swan,  Frederick  Walter    . 
Thompson,  Arthur  Richard 
Verity,  Herbert  Foster 
Walker,  Almeda  Marion  . 
Whitaker,  Lewis  Harlow  . 
White,  John  Everett 
Wiggin,  Jennie  May 
Williams,  Earl  Fletcher    . 


Southwick 

West  Roxbury 

Draout   . 

Springfield 

Dorchester 

Greenfield 

West  Roxbury 

Melrose 

Manchester 

Pittsfield 

Millis      . 

Westfield 

Russia    . 

Leverett 

Greenwood 

Westfield 

Watertown 

Stoneham 

North  Billerica 

Holyoke 

North  Easton 

North  Adama 

State  Line 

Becket    . 

Springfield 

Abington 

Lexington 

Chicopee 

Amherst 

Northampton 

Greenfield 

East  Weymouth 

Stoneham 

Plymouth 

Waltham 

New  Marlborough 

Holyoke 

Holyoke 

Newtonville     . 

Arlington  Heights 

West  Brookfield 

South  Orange,  N.  J 

Boston    . 

Holyoke 

New  London,  Conn 

Milton    . 

West  Bridgewater 

Woburn 

Southbridge     . 

Hadley   . 

Abington 

Worcester 

WhitinsvUle    . 


P.D.  3: 

Sigma  Phi  Epsilon. 

Kappa  Sigma. 

Alpha  Gamma  Rho. 

The  Apiary. 

Alpha  Gamma  Rho. 

O.  T.  V. 

Theta  Chi. 

.5.3  Lincoln  Avenue. 

Phi  Sigma  Kappa. 

Abigail  Adams  House. 

Abigail  Adams  House. 

O.  T.  V. 

Kappa  Gamma  Phi. 

Amherst,  R.  F.  D. 

Alpha  Sigma  Phi. 

O.  T.  V. 

3  North  College. 

Kappa  Gamma  Phi. 

Alpha  Gamma  Rho. 

Abigail  Adams  House. 

Q.  T.  V. 

Sigma  Phi  Epsilon. 

T,ambda  Chi  Alpha. 

Sigma  Phi  Epsilon. 

Lambda  Chi  Alpha. 

Kappa  Sigma. 

Lambda  Chi  Alpha. 

Kappa  Epsilon. 

North  Amherst. 

Kappa  Sigma. 

Phi  Sigma  Kappa. 

Phi  Sigma  Kappa. 

Kappa  Gamma  Phi. 

Theta  Chi. 

Theta  Chi. 

Alpha  Gamma  Rho. 

Alpha  Sigma  Phi. 

56  Pleasant  Street. 

Q.  T.  V. 

Phi  Sigma  Kappa. 

Stockbridge  Hall. 

13  Phillips  Street. 

Stockbridge  Hall. 

Alpha  Sigma  Phi. 

3  North  College. 

Q.  T.  V. 

83  Pleasant  Street. 

Q.  T.  V. 

Abigail  .Adams  House. 

Kappa  Sigma. 

Kappa  Sigma. 

Abigail  Adams  Hcuse. 

Kappa  Epsilon. 


Abrahamson,  Howard  Joseph 
Allen,  Leo  Linwood  Fentoni 
Allen,  Olive  Elizabeth 
Amatt,  Jack    . 
Barnard,  Ellsworth 
Bartlett,  Kenneth  Alden  . 
Batchelder,  Lora  Margaret 
Baumgartner,  Hans 
Bearae,  Gordon  Everett    . 
Beeman,  Marjorie  Elise    . 
Bradford,  David  Carlton 
Bray,  Frederick  Roland    . 
Bray,  Walter  Abner 
Brookway,  Horace  Taylor,  Jr. 
Chapman,  Dorothy  Ann  . 
Clark,  Harold  Eugene 
Cook,  Albert  Cairnes 
Cooke,  Dorothy  Mabel     . 
Crowley.  Francis  Jeremiah 
Cunningham,  James  Hugh 
Davis,  Richard  Jackson    . 
Dean,  Carolyn 
Denton,  Ian  Oliphant 
Draper,  William  Hill,  Jr. 
Dresser,  Horatio  Malcom 
li^Uiott,  Lawrence  William 
Evans,  Joseph  Andrew 
Ewer,  Sebh  Judson  . 
Ferguson,  Thomas  Wells,  Jr. 
Flemings,  Frederic  James 
Forest,  .loHei)h  Henry 


Class  of  1928. 

Waltham 

Athol      . 

Flushing,  N.  Y. 

Northampton 

Shelburne  Falls 

Dorchester 

Easthampton 

Pittsfield 

Sharon    . 

Ware 

Springfield 

Amherst 

Amherst 

South  Hadley 

Newtonville 

Montague 

Waverley 

Richmond 

Amherst 

Quincy    . 

Arlington 

Utica,  N.  Y. 

Norton   . 

Watertown 

South  Hadley 

Waltliam 

Lawrence 

Leyden  . 

Newton  Highlands 

Sharon    . 

Arlington 


Lambda  Chi  Alpha. 

Theta  Chi. 

.Abigail  .\dams  House. 

Kappa  Sigma. 

Q.  T.  V. 

.\ggie  Inn. 

Abigail  Adams  House. 

11  South  College. 
Alpha  Gamma  Rho. 
Mt.  Pleasant. 
Alpha  Gamma  Rho. 
44  High  Street. 
44  High  Street. 
Q.  T.  V. 

Abigail  Adams  House. 
East  Experiment  Station 

12  North  College. 
Abigail  Adams  House. 
20  Woodside  .\venue. 
Alpha  Sigma  Phi. 
7  North  College. 
.\bigail  Adams  House. 
27  Fearing  Street. 
Kappa  Sigma. 
Alpha  Sigma  Phi. 
Lambda  Chi  Alpha. 
Q.  T.  V. 

13  Phillips  Street. 
Theta  Chi. 
Theta  Chi. 
Alpha  Gamma  Rho. 


>  Candidate  for  degree  of  B.Voc.Agri. 


art  II. 

ox,  Robert  Leo 
rose,  P:uil  Frederifk 
ifford,  Chiirles  Edwin  '  . 
oldberg,  Maxwell  Henry 
'all,  Harriet  Phoebe  .   ■ 

Inll,  John  Stanley  . 
odson,  Alexander  Carlton 
ollixiid,  Bertram  Holbrook 
'omeyer,  Frank  Fidler     . 
'owland,  Walter  Morton 
!yde,  William  Eaton 
!arrer,  Robert  Joseph 
'elton,  Riehard  Coolidge 
ennedy,  Wellington  Waterloo 
idder,  Dana  Judson,  Jr. 
imball.  John  Adams 
adas,  Constantine  Pericles 
ane,  Donald  Ricker 
aPrise,  Albert  Joseph 
iissiter,  Elizabeth  Ruth 
lubenstein,  Karl  George 
iwrence,  Julia  Ruth 
3onard,  Charles  Smith    . 
jonard,  Dorothy  Luella 
incoln,  Margaret  Elizabeth 
incoln,  Robert  Alexander 
.ttie,  Margaret  Adams    . 
5ring,  Douglas  Winthrop 
)ve,  Elizabeth  Perry 
arsh,  Edwin  Elliott 
arston,  Leon  Chester,  Jr. 
cEwen,  Leslie  Irving 
cGuire,  Walter  Kenneth 
orey,  Elizabeth  Alma    . 
oriarty,  Robert  Earl 
orland,  Harold  Laurud  ' 
orrill,  Alfred  Clayton     . 
ulhern,  Daniel  Joseph 
urch,  Ralph  Gordon 
oble,  Frank  Freeman  '   . 
utting,  John  Lyman 
Trera,  Robert  Hammond 
mzica,  Josephine  . 
ckett,  Thomas  Austin    . 
antinga,  Oliver  Samuel 
antinga,  Sarah  Theodora 
att,  Marjorie  Johnson   . 
eston,  Charles  Putnam 
eston,  Stanley  Nichols 
ootor,  Harriet  Ellise 
linn,  John  Francis 
idgrave,  Arnold  Ide 
:ed,  Roland  Ellsworth   . 
;  ce,  Cecil  Curtis     . 
j  cker,  Albion  Barker 
iper,  Hartwell  Eveleth 
.  'an,  Edward  Parker 
I  lappelle,  Newell  Allen  . 
imidt,  Ernest  John 
lith,  Charles  James,  Jr. 
lith,  Leslie  Rockwell,  Jr. 
lith,  Walter  Russell 
ithgate,  Barbara  Willson 
incer,  Ernest  Leavitt    . 
atton,  Frank 
livan,  Charles  Burke    . 
omas,  Howard 
ompson,  Frances  Clarinda 
ompson,  Leonard  Lewis 
ill,  Henry  Bailey 
fts,  Warren  John 
lloch,  George  Sherlock 
ttle,  Alden  Parker 
a  Hall,  Walter  Bernhardt 
Jtsoh,  George  Bernard 
lite,  Edwin  Searles 
]  Ider,  Edwin  Arthur 
liams,  Florence  Dorothea 
rssam,  Horace  Herbert 


^j  ims,  Buel  Thompson   . 
4  ims,  Harold  Sweetnam  2 
Jims,  Stephen  I     . 
'  erti,  Francis  Daniels    . 


Ware 

Waltham 

Sutton    . 

Stoneham 

Great  Barrington 

Tjynn 

Reading 

Millis      . 

Wellesley  Farms 

Conway 

Amherst 

Hingham 

Hubbardston  . 

Red  Bank,  N.  J. 

Fayville 

Littleton 

Boston    . 

Brockton 

Great  Barrington 

Holyoke 

Maynard 

Springfield 

Chicopee 

West  Springfield 

Shirley    . 

Hingham  Center 

Newburyport 

Springfield 

South  Worcester 

Pittsfield 

Brockton 

Winchester 

Whitinsville 

Wollaston 

Monson 

Islington 

Natick    . 

Roslindale 

Holliston 

Fall  River 

West  Berlin 

Taunton 

Arlington 

Beverly 

Amherst 

Amherst 

Dalton    . 

Hathorne 

Hathorne 

South  Weymouth 

New  Bedford 

Hopedale 

Greenfield 

Worcester 

Turner,  Me. 

Closter,  N.  J. 

Swampscott 

Amherst 

Longmeadow 

North  Wilmington 

Hadley  . 

Holden  . 

Sea  View 

Lowell    . 

Boston    . 

Fall  River 

Holyoke 

Amherst 

Greenfield 

Lowell    . 

Jamaica  Plain 

Bridgewater 

Bellingham 

Roslindale 

Greenfield 

Worcester 

Sterling  Jet. 

East  Norton 

Bernardston 

Class  or  1929. 

Dalton    . 
Whitinsville     . 
Easthampton 
Greenfield 
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O.  T.  V. 

French  Ilall. 
Kappa  Sigma. 
1.3  South  College. 
Abigail  Adams  House. 
Alpha  Gamma  Rho. 
Sigma  Phi  Epsilon. 
Q.  T.  V. 
Theta  Chi. 
Alpha  Gamma  Rho. 
.5.5  Pleasant  Street. 
Phi  Sigma  Kappa. 

10  North  College. 
Kappa  Epsilon. 
Theta  Chi. 

16  North  College. 

11  North  College. 
7  North  College. 
Lambda  Chi  Alpha. 
Abigail  Adams  House. 
1  North  College. 
Abigail  Adams  House. 
Lambda  Chi  Alpha. 
Abigail  Adams  House. 
Abigail  Adams  House. 
Theta  Chi. 

Abigail  Adams  House. 
Phi  Sigma  Kappa. 
Abigail  Adams  House. 
Q.  T.  V. 

27  Fearing  Street. 
16  North  College. 

3  North  College. 
Abigail  Adams  House. 
Alpha  Gamma  Rho. 

15  Phillips  Street. 
Phi  Sigma  Kappa. 

4  North  College. 
1  North  College. 
Q.  T.  V. 

Phi  Sigma  Kappa. 
Alpha  Gamma  Rho. 
Abigail  Adams  House. 
84  Pleasant  Street. 
North  East  Street. 
North  East  Street. 
Abigail  Adams  House. 
Kappa  Sigma. 
Kappa  Sigma. 
Abigail  Adams  House. 
3  North  College. 
Phi  Sigma  Kappa. 
Lambda  Chi  Alpha. 
10  North  College. 
Lambda  Chi  Alpha. 
Alpha  Gamma  Rho. 
Kappa  Gamma  Phi. 
25  Amity  Street. 
Phi  Sigma  Kappa. 
Sigma  Phi  Epsilon. 
Kappa  Sigma. 
Alpha  Gamma  Rho. 
Abigail  Adams  House. 
Sigma  Phi  Epsilon. 
Alpha  Gamma  Rho. 

16  South  College. 
16  North  College. 
Mt.  Pleasant. 

12  North  College. 
Sigma  Phi  Epsilon. 
15  North  College. 
Q.  T.  V. 

Baker  Place. 
Alpha  Sigma  Phi. 
Sigma  Phi  Epsilon. 
1  North  College. 
Phi  Sigma  Kappa. 
Abigail  Adams  House. 
Q.  T.  V. 


Phi  Sigma  Kappa. 
Alpha  Gamma  Rho. 
M.  A.  C.  Bungalow. 
22  Fearing  Street. 


'  Candidate  for  degree  of  B.Voc.Agri. 

2  Admitted  on  probation;   entrance  record  incomplete. 
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Ansell,  Harold  King 

Avery,  Blanche  Deane 

Bailey,  Stanley  Fuller 

Barr,  Charles  Wesley 

Bartlett,  Irene  Lawrence 

Bates,  Ira  Spaulding 

Berman.  Hyman 

Bern,  Philip    . 

Bertenshaw,  Edith  Louise 

Black,  Chesley  Leman 

Blaisdell,  Matthew  Louis 

Bliss,  Lois  Anne 

Bond,  James  Eaton,  Jr. 

Bowie,  Robert  Lester 

Brackley,  Floyd  Earle 

Burgess,  Emory  Dwight 

Canney,  George  Gridley 

Carlson,  Julius  Anselm 

Carruth,  Laurence  Adams  ' 

Carter,  Warner  Harris 

Chadwick,  John  Shore 

Chapin,  Alice  Streeter 

Church,  Cornelia  Bassett 

Cleaves,  Charles  Shepley 

Clements,  Charles  Robert  Crofford 

Collins,  Edgar  Winslow    . 

Comins,  Lawrence  Albert 

Cook,  Florence  Mary 

Copson,  Harry  Rollason  . 

Coukos,  Andrew  i    . 
Cox,  Adelbert  Winters 
Crowley,  Dennis  Michael 
Davis,  Donald  Austin 
Davis,  Kendall  Edgar 
Dawe,  Ralph  Turner 
Day,  William  Albert  Palmer 
Devine,  John  Warren 
Dutton,  George  Wallace  . 
Dyer,  Arnold  Walton 
Eager,  Vincent  Shattuck 

Edson,  William  Gordon  i 
Egan,  William  Ambrose    . 
Faulk,  Ruth  Adelaide 
Flint,  George  Bemis 
Fonseca,  Martin  Goodman 
Fontaine,  Mildred    . 
Foster,  Thomas  William  . 
Frost,  Charles  Austin 
Gagliarducci,  Anthony  Lewis 
Graves,  Arthur  Hall  i 
Grover,  Richard  Whiting 
Hairston,  Jester  Joseph     . 
Hammond,  Marjorie  Allerton 
Harrington,  Mary  Eileen 
Harris,  Robert  Henry 
Harvey,  Herman  Chapin 
Hawley,  Guila  Grey 
Henderson,  Everett  Spencer 
Hintze,  Roger  Thomas 
Horan,  Timothy  Joseph   . 
Howe,  Frank  Irving,  Jr.   . 
Hunter,  Walter  Gordon    . 
Huss,  Miriam  Hall  . 
Johnson,  Alice  Luvanne    . 
Johnson,  Clifton  Russell  . 
Jones,  Leroy  Osgood 
Kane,  Mary  Catherine 
Kay,  John  Reid 
Kelley,  Charles  Edward    . 
Kinney,  Asa  Foster 
Kreienbaum,  Roman  Albert 
Lyman,  Warren  Hillsgrove  * 
Lynch,  Elizabeth  Anne     . 
Lynsky,  Myer 
Marsh,  Kendall  Howe 
Marx,  Walter  Herman 
McKay,  Catherine  Mary 
McKittrick,  Kenneth  Eraser 
Mills,  Taylor  Mark 
Minsuk,  Henry  George     . 
Moore,  Ethan  Dana 
Morrison,  Leonard  William 
Morse,  Emily  Albcrtina    . 
Nash,  Robley  Wilson 
Nichols,  Edward  Holyoke 


Amherst 

Greenfield 

Middleborough 

Pittsburgh,  Pa. 

Rowley  . 

Whitinsville     . 

Woburn 

Roxbury 

Fall  River 

Reading 

South  Ashfield 

Springfield 

South  Lancaster 

East  Milton    . 

Strong,  Me.     . 

Melrose 

South  Hadley 

Brockton 

Worcester 

Amherst 

Worcester 

Sheffield 

Amherst 

Gardner 

Melrose 

Braintree 

Millers  Falls    . 

Hadley  . 

Easthampton 


Lynn 

Framingham 

Boston   . 

Bedford 

Springfield 

North  Adams 

Watertown 

Arlington 

Carlisle  . 

Falmouth 

Berlin     . 

East  Braintree 

Springfield 

Brockton 

Lincoln  . 

AUston    . 

Fall  River 

Sherborn 

Belmont 

Springfield 

Ashfield 

Cambridge 

Boston   . 

Onset 

Holyoke 

Greenfield 

Amherst 

Westfield 

West  Hartford 

Amherst 

Whitinsville 

Norfolk 

South  Sudbury 

Newton  Center 

Holden  . 

Worcester 

Greenfield 

Holyoke 

Boston   . 

Dalton   . 

South  Hadley 

Bridgewater    . 

Florence 

Easthampton 

Boston    . 

Holden  . 

Holyoke 

Newtonville     . 

Boston   . 

Boston    . 

Springfield 

West  Springfield 

INIonson 

Waban    . 

Abington 

Montpelier,  Vt. 


Con 


P.  D. 

Kappa  Sigma. 
Abigail  Adams  House. 

2  North  College. 
Lambda  Chi  Alpha. 
Abigail  Adams  House. 

5  Tillson  Court. 
15  South  College. 

14  South  College. 
Abigail  Adams  House. 
97  Pleasant  Street. 
Sunderland. 
Abigail  Adams  House. 
Alpha  Gamma  Rho. 

6  North  College. 
Alpha  Sigma  Phi. 
Phi  Sigma  Kappa. 
81  Pleasant  Street. 
Kappa  Sigma. 

75  Pleasant  Street. 
Amherst,  R.  F.  D. 
Lambda  Chi  Alpha. 
Abigail  Adams  House 
North  Amherst. 
Phi  Sigma  Kappa. 
Phi  Sigma  Kappa. 
Alpha  Sigma  Phi. 
West  E.xperiment  Stat 
Abigail  Adams  House. 
18      Chapman      Ave! 

Easthampton. 
Kappa  Gamma  Phi. 
9  South  College. 
French  Hall. 
21  Fearing  Street. 
Sigma  Phi  Epsilon. 
Theta  Chi. 
9  Phillips  Street. 
Alpha  Gamma  Rho. 
Alpha  Gamma  Rho. 
Theta  Chi. 
Experiment      S  t  a  t  i 

Farmhouse. 
84  Pleasant  Street. 
Sigma  Phi  Epsilon 
Abigail  Adams  House. 
Q.  T.  V. 

M._A.  C.  Farmhouse. 
Abigail  Adams  House. 
9  South  College. 

15  North  College. 
Kappa  Epsilon. 
Q.  T.  V. 

Alpha_  Sigma  Phi. 
Colonial  Inn. 
Abigail  Adams  House. 
Abigail  Adams  House. 
53  Lincoln  Avenue. 
9  Spring  Street. 
Abigail  Adams  House. 

3  Nutting  Avenue. 
Aggie  Inn. 

4  North  College. 
Theta  Chi. 
Stockbridge  Hall. 
Abigail  Adams  House. 
Abigail  Adams  House. 
2  North  College. 

12  South  College. 
Abigail  Adams  House. 
Kappa  Sigma. 

Phi  Sigma  Kappa. 
9  South  College. 
Q.  T.  V. 

21  Fearing  Street. 
Abigail  Adams  House. 

9  Fearing  Street. 
Alpha  Gamma  Rho. 

10  South  College. 
Abigail  Adams  House. 
Kappa  Sigma. 
Kappa  Sigma. 

13  South  College. 
Alpha  Gamma  Rho. 

22  Fearing  Street. 
Abigail  Adams  House. 

1 1  South  College. 
Kappa  Sigma. 


'  Candidate  for  degree  of  B.Voc.Agri. 


irv.ic?!,  Boleslaw 

■11  \-,  William  Joseph 

;ard,  Faith  Evelyn      . 
'  ish,  Ruth  Harriet 
>  erson,  Jane 
':  e,  Holton  Stebbins     . 
'  ins,  Esther  Janet 
'  i',  Kenneth  William   . 
'  ney,  WiUiam  Rolland 
'  ler,  Paul  Raymond    . 
'  'nson,  Hyman  Isadore 
'  i,  Joseph  John 
■   ly,  Earl  Clinton 

,  Robert  Drake 
,   n,  John  Michael 

,  Louise  Trask  . 

,  Kenneth  Merton 

ards,  Lawrence  Edward 
;  ardson,  Evan  Carleton 
{  irtson,  William  Brunner 
',  luist,  Birger  John 
:   n,  Huntington 

■nt,  Carmeta  Elizabeth 

^nt,  Leonard  Fessenden  Everett 

•115,  Harvey  William 

uin,  Ernest  Clark 

ovitz,  Robert    . 
.i,  t,  Gladys  Elizabeth  i 
'!' :,  Grace  Gertrude 
■1  h,  Bessie  May  . 

,  Robert  Sinclair 

r,  Carolyn  Emma 
-  iwick,  Walter  Edward 
■t  e,  Phillips  Bradley    . 
'-t  bugler,  Elizabeth  Anne 
;i  ran,  John  Ayer 
'C:    Roy  Simpson 
n  er,  Frederick  Daniels,  Jr 
fi  pkins,  Earle  Alexander 
?•:  tellot,  Clarence  Sampson 
r  stt.  Moody  Francis   . 
'■  mian,  Dickran 
'i  han,  Herbert  Sidney 
-'i  3r,  Charles  Edward   . 

V  den,  Charles  Edward 
er,  Lewell  Seth,  Jr.  . 
I,  Stuart  Houghton  . 
)er,  Dana  Otis 

\'  e,  Lawrence  Henry   . 
Vj  ten,  Russell  Rutherford 

V  tie,  Doris  Evelyn 

V  jms,  Lloyd  George    . 

V  on,  Alexander  Charles 

V  Ibury,  John  Sargent 
f<j  g,  Prescott  Davenport 
li^  ^ki,  John  Blaise,  Jr. 


Holyoke 

Northampton 

Windsor 

Great  Barrington 

Amherst 

Hampden 

Easthampton  . 

HoUiston 

Willimansett   . 

Adams    . 

Springfield 

North  Adams 

Mittineague    . 

Newton 

Holyoke 

Greenfield 

Danvers 

Dalton    . 

Millis      . 

Port  Chester,  N.  Y 

Boston    . 

North  Hadley 

Shrewsbury 

Greenfield 

Greenfield 

Maiden  . 

Springfield 

Worcester 

Allston   . 

West  Somerville 

Southbridge     . 

Shelburne  Falls 

Clinton  . 

Chepachet,  R.  I. 

Brooklyn,  N.  Y. 

Medford 

Gloucester 

Shrewsbury 

Easthampton 

Providence,  R.  I. 

Milford  . 

Springfield 

Attleboro 

Millers  Falls   . 

Swansea 

Amherst 

Greenfield 

Montague 

Amherst 

Melrose 

Worcester 

Pittsfield 

Springfield 

Fitchburg 

North  Grafton 

Holyoke 


Kappa  Epsilon. 
Kappa  Gamma  Phi. 
Abigail  Adams  House. 
Abigail  Adams  House. 
26  Lincoln  Avenue. 
Theta  Chi. 

Abigail  Adams  House. 
Sigma  Phi  Epsilon. 

7  McClellan  Street. 
Theta  Chi. 

9  North  College. 
Sigma  Phi  Epsilon._ 
Kappa  Gamma  Phi. 
Alpha  Sigma  Phi. 

83  Pleasant  Street. 
Abigail  Adams  House. 
Q.  T.  V. 

Phi  Sigma  Kappa. 

84  Pleasant  Street. 
Phi  Sigma  Kappa. 
83  Pleasant  Street. 
North  Hadley. 
Abigail  Adams  House. 

12  South  College. 
53  Lincoln  Avenue. 
Kappa  Gamma  Phi. 
9  North  College. 
Abigail  Adams  House. 
Abigail  Adams  House. 
Abigail  Adams  House. 
Care  of  Mr.  Kneeland. 
Abigail  Adams  House. 
75  Pleasant  Street. 
Phi  Sigma  Kappa. 
Abigail  Adams  House. 
16  South  College. 

8  North  College. 
Kappa  Sigma. 

81  Pleasant  Street. 
83  Pleasant  Street. 

9  Phillips  Street. 
11  North  College. 
Theta  Chi. 

13  North  College. 
Q.  T.  V. 

19  Phillips  Street. 
Lambda  Chi  Alpha. 
Colonial  Inn. 
42  High  Street., 
Lambda  Chi  Alpha. 
Abigail  Adams  House. 
Kappa  Epsilon. 
Kappa  Epsilon. 
Alpha  Sigma  Phi. 
3  McClure  Street. 
83  Pleasant  Street. 
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.c  IS,  Charles  Streeter  . 

d  ,  Herbert  Adams 

U  ,  Raymond  Clayton 

'.tj  Bw,  John  Albion,  Jr. 

i.rl  trong,  Robert  Lindsey 

Vt  od,  Rachel 

id  m,  Osman 

is  7,  Headley  Edmund 

5a  !y,  George  Hillman  . 

fe  s,  George  Alvan  2     . 

i^  eh,  Nelson  Edgar      . 

i^\  >rd,  Harry 

^e:  t,  Edward  George    . 

3e  ,n,  Carl  Augustus 

5e!  :ren,  Stina  Matilda  . 

•'■["  .rd,  Sergius  Joseph   . 
g3,  Samuel  Clark 
P,  Frank  Millard 

'1.  inton,  John  Roswell 

id  ,  Richard  Henry,  Jr. 

3ri  a,  Jessie  Elizabeth    . 

<r'  %  Mildred  Shepard 
1,  PhilUps  Cornelius  2 
er,  May  Frances 
L  mk,  Oscar  Frank,  Jr. 

i-^  I,  Theodore  Chandler 

■>a  Reuben  Hillman 


Class  of  1930. 

Worcester 

Fitchburg 

Holden  . 

West  Boxford 

East  Sandwich 

Greenfield 

Gloucester 

Lucea,  Jamaica,  B. 

Hamilton 

Lithia     . 

Waverley 

WTiitinsville     . 

Chicopee  Falls 

Northampton 

Worcester 

North  Adams 

Belmont 

Natick    . 

Little  Compton,  R. 

Needham 

Fitchburg 

North  Amherst 

Framingham   . 

Pittsfield 

Worcester 

Taunton 

Colrain  . 


W.  I. 


21  Fearing  Street. 

9  North  College. 

3  Nutting  Avenue. 

10  Nutting  Avenue. 
60  Pleasant  Street. 
Abigail  Adams  House. 
Mt.  Pleasant. 

101  Pleasant  Street. 
42  Lincoln  Avenue. 
51  Amity  Street. 
86  Pleasant  Street. 
5  Tillson  Court. 
14  North  College. 
70  Lincoln  Avenue. 
Abigail  Adams  House. 
35  Lincoln  Avenue. 
86  Pleasant  Street. 
83  Pleasant  Street. 
81  Pleasant  Street. 
Colonial  Inn. 
AlDigail  Adams  House. 
North  Amherst. 
17  Phillips  Street. 
Abigail  Adams  House. 
30  Fearing  Street. 
75  Pleasant  Street. 
3  McClure  Street. 


'  Candidate  for  degree  of  B.Voc.Agri. 

2  Admitted  on  probation,  entrance  record  incomplete. 
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Campbell,  Harold  Vining 
Chenoweth,  Winifred  Lee 
Cleveland,  Maurice  Mortimer 
Cook,  Charles  Hardy 
Cotter,  Monica  Quill 
Coven,  Milton  Isadore 
Cox,  Charles  Bartlett ' 
Crane,  Kendall  Buck 
Cunningham,  Robert  Grey 
Daniels,  Arthur  Richards  ' 
Davis,  Arnold  Mearns 
Dean,  Lucien  Wesley 
Decker,  Charlotte  Marthe 
Denny,  Myrtle  Althea 
Denton,  Edward  Wemyss 
Dickey,  Robert  Ira 
Dix,  Raymond  Arthur 
Donovan,  Margaret  Pauline 
Dorey,  Albert  Frank 
Dover,  Evelyn 
Drew,  William  Brooks 
Eldridge,  Francis  Kennett  - 
Ellert,  Fred  Charles 
Fenton,  John  Hopkins 
Franklin,  Paul  Lawrence  i 
Gaumond,  Alice  Delimen 
Giandomenico,  Stephen    . 
Glick,  Ina  Ervin 
Goldberg,  Max  Charles     . 
Goodell,  Herbert  Andrew 
Goodell,  Hermon  LTlvsses 
Goodnow,  Robert  Gibson 
Grant,  William  Edward  i 
Grunwaldt,  Lucv  Antoinette 
Gunn,  Ralph  Ellis    . 
Hale,  Henry  Fales   . 
Haley,  Edward  Fowler 
Hall,  Addison  Smith 
Hammond,  Clarence  Elliot 
Harris,  Charles  Whitcomb,  Jr. 
Haubenroiser,  Elsie  Martha 
Hernan,  Richard  Alden     .. 
Hetherington,  Thomas 
Hinchey,  Anne  Elizabeth 
Horwitt,  Leonard  ' . 
Howard,  John  Brooks,  Jr. 
Howard,  Lucius  Alexander 
Howard,  Martin  Stoddard 
Howe,  Norman  Manwaring 
Hunt,  Kenneth  Whitten  . 
Hunter,  Howard  William 
Ives,  Kenneth  Gage 
Jacobson,  John 
Jensen,  Henry  Wilhelm     . 
Johnson,  Catharine  Genevieve 
Jones,  Fred  William 
Joy,  John  Leo  William 
Kempt,  Harry  Charles 
Kingsbury,  Kermit  Kenton 
Kneeland,  Ralph  Folger,  Jr. 
Knight,  Kathryn  Rachel 
Labarge,  Robert  Rolland 
Lake,  Walter  Sidelinger    . 

Lawlor,  John  Thomas,  Jr. 
Leader,  Anthony  William 
Leonard,  John  Morris 
Loomis,  Randall  Miller     . 

Loud,  Miriam  Johnson 
Lynds,  Lewis  Malcolm 
MacCausland,  Mabel  Alice 
Madden,  Archie  Hugh  '    . 
Mann,  Raymond  Simmons 
Marcus,  Theodore    . 
Maylott,  Gertrude  . 
McCheanoy,  Herbert  Lewis 
Mclsaac,  Donald  Weston  ^ 
Miller,  Walter  Edward     . 
Morawski,  Earlc  Leo 
Morgan,  Isabel  Elvira 
Morse,  Beryl  Florence 
Mullen,  lOdwin  Joseph 
Murphy,  Donald  Fraser    . 
Nelson,  Gordon 
Nims,  Russell  Everett 


Leyden  . 

North  Amherst 

East  Pepperell 

Beverly 

Somerville 

Indian  Orchard 

Jamaica  Plain 

Millbury 

Quincy    . 

Dedham 

Berlin 

MilUs      . 

Holyoke 

Northampton 

Norton   . 

Merrimac 

North  Springfield,  V 

Bondsville 

Belchertown    . 

Methuen 

Greenwich,  Conn. 

Georgetown     . 

Holyoke 

Winthrop 

Springfield 

Southbridge     . 

Walpole 

Amherst 

Maiden  . 

Southbridge     . 

Southbridge     . 

Hopedale 

Boston    . 

Springfield 

South  Jacksonville 

Jamaica  Plain 

Orange   . 

A.shfield 

Needham 

Leominster 

Springfield 

Gilbertville 

Adams    . 

Palmer  . 

Brooklyn,  N.  Y 

Reading 

Ridgewood,  N 

Northfield,  Vt 

Greenfield 

Arlington 

Holyoke 

Amherst 

North  Dartmouth 

Jamaica  Plain 

Amherst 

Amherst 

Amherst 

Eastham 

Leominster 

Attleboro 

Greenfield 

Holyoke 

Plainville 

Marblehead 
Worcester 
Fall  River 

Easthampton 

Plainfield 

Taunton 

West  Newton 

Amherst 

Dalton   . 

Roxbury 

Worcester 

West  Springfield 

East  Weymouth 

Bethany,  Conn. 

Attleboro 

Schenectady,  N.  Y 

Southbridge 

Holyoke 

Lynn 

Roslindalc 

Greenfield 


Fla. 


J. 


P.D. ;, 

53  Lincoln  Avenue. 
North  Amherst. 

97  Pleasant  Street. 
81  Pleasant  Street. 
Abigail  Adams  House. 
15  South  College. 
29  North  Prospect  Stre 
IS  Nutting  Avenue. 
10  North  College. 
97  Pleasant  Street. 
5  North  College. 
4  Nutting  Avenue. 
25  Fearing  Street. 

54  Pleasant  Street. 

33  East  Pleasant  Street 
50  Pleasant  Street. 
15  Fearing  Street. 
Abigail  Adams  House. 
Belchertown. 
Abigail  Adams  House. 
53  Lincoln  Avenue. 
47  East  Pleasant  Strec 
10  South  College. 
4  Chestnut  Street. 

83  Pleasant  Street. 
Abigail  Adams  Hou.sc. 
7  Phillips  Street. 
27  Fearing  Street. 
15  South  College. 
42  Cottage  Street. 
42  Cottage  Street. 
Exp.  Sta.  Farmhouse. 
17  Triangle  Street. 
Abigail  Adams  House. 
33  East  Pleasant  Stree 

84  Pleasant  Street. 
17  Phillips  Street. 
53  Lincoln  Avenue. 
IS  Nutting  Avenue. 

3  Hallock  Street. 
Abigail  Adams  House. 
61  Amity  Street. 
75  Pleasant  Street. 
Abigail  Adams  House. 
86  Pleasant  Street. 
97  Pleasant  Street. 

13  North  College. 
97  Pleasant  Street. 
35  Lincoln  Avenue. 
Farmhouse. 
S3  Pleasant  Street. 
West  Street. 

4  Nutting  Avenue. 

14  North  College. 
Eames  Avenxie. 
137  South  Pleasant  Str 
3  High  Street. 
Baker  Place. 

3  Hallock  Street. 
S3  Pleasant  Street. 
Abigail  Adams  House. 

15  Phillips  Street. 
Care  of  Prof.  Banta,  S 

set  Avenue. 
86  Pleasant  Street. 

8  Allen  Street. 

14  Nutting  Avenue. 
22  Pleasant  Street,  E; 

hampton. 
Abigail  Adams  House. 
75  Pleasant  Street. 
Abigail  Adams  House. 
79  Main  Street. 

9  Phillips  Street. 

15  South  College. 
Abigail  Adams  House. 
31  Lincoln  Avenue. 
30  Fearing  Street. 
29  No.  Prospect  Streeli 
83  Pleasant  Street.  \ 
Abigail  Adams  House.! 
Abigail  Adams  House. I 
S3  Pleasant  Street. 
13  Phillips  Street. 
56  Pleasant  Street. 
Colonial  Inn. 


'  Admitted  on  probation,  entrance  record  incoinplete. 
2  Candidate  for  degree  of  B.Voc.Agri. 


'art  11. 

loblc,  George  Watson  ' 

loyes,  Georpe  Hazen 

I'Connor,  Eileen 

apliaro,  Sylvester  . 

aksarian,  John  Paul 

arks,  Stillman  Harding 

atch,  Eldred  Keene 

aulson,  John  Edward 

hinney,  Paul  Tirrell 

hinney,  Wallace  Sanford 

illsbury,  William  Gale 

oUin,  Ida  Edith      . 

ottala,  Arne  Eric   . 

otter,  Stuart  Hamilton 

ray,  Francis  Civille 

urdy,  Wilfred  George 

yle,  Arthur  Guard 

aplus,  Harry  Edward 

enaud,  Hector  Holmes 

iley,  Vincent  Joseph 

obertson,  Harold  Miner 

onka,  Lauri  Samuel  i 

oot,  John  Cuahman 

oper,  Harold  John 

osa,  Albert  Ulysses 

urak,  John  Walter 

.likorn,  Lamchiag  Joti 

nborn,  Alice  Geneva 

,ndstrom,  Evelyn  Cecelia 
'  .raceni,  Raphael    . 

hantz,  Joseph  Harvey 
\  rima,  Paul  Andres 

derquist,  Arthur  Butman,  Jr 

epard,  Moody  Lawrence  - 

apleton,  Eric 

•ois,  John  Joseph  ' 

ogsberg,  Frank  Albert  - 

jeper,  Ralph  Emerton    . 

lith,  Raymond  Francis 

lith,  Reginald  DeWitt  <■ 

lith,  Winthrop  Grant    . 
'  ooner,  Laurence  Whipple 
'•  loy,  Paul     . 
I  mford,  Spencer  Clarendon 

misiewski,  Leon   . 

5venson,  Errol  Burton  . 

)ne,  Ruth  Winifred 

her,  Maurice 

llivan,  Pauline  Eugenia  i 

llivan,  William  Nicholas,  Jr. 

ett,  Margaret  Elizabeth 

ift,  Frances  Harrington 

ift,  Gilbert  Dean 

ft,  Jesse  Alderman 

ft,  Roger  Sherman 

nk,  John  Richard 
i  atcher,  Christine  Belle 
'  fany,  Don  Cecil  . 
I  ton,  Arthur  Francis,  Jr. 
i  tntohrde,  Karl  Martin 
\  dryn,  Edward  William 
dleigh,  Cecil  Herbert  . 

lechter,  Peter  Hansen,  Jr. 

jren,  Allen  Johnson     . 

lis,  Marie  Evelyn 

lite,  Frank  Tisdale,  Jr. 

ite,  Harold  James 

Uiams,  Inez  Wilhelmina 

od,  Priscilla  Grover 

odcock,  Alfred  Herbert 

odin,  Elizabeth  Marie 

itman,  Alwyn  Frederick 

lag,  Edward  Henry 
f  i  ;er,  Albert  Peter 


^  ibbe,  Daniel  McEwen 
^  rney,  N  orbert  Joseph   . 
i  me,  Donald  Tubbs 
Si  ran,  Mayer 
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.     Pittsfield 

.     Haverhill 

.     Worcester 

.     Mittincague 
Franklin 

.     Gloucester 

.     Stoneham 

.     Holyoke 

.     Hyde  Park 

.     Willimansett 

.     Amesbury 

.     Sheffield 

.     Fitchburg 

.     Framingham 

.     Amherst 

.     Merrimac 

.     Plymouth 

.     Agawam 

.     Walpole 

.     Somerset 

.     Leyden  . 

.     Gloucester 

.     Plainville 

.     Westminster 

.     East  Boston 

.     Greenfield 

.     Siam 

.     Attleboro 

.     Auburn  . 

.     Lynn 

.     Allentown,  Pa. 
Monson 

.     Auburndale 

.     West  Boylston 

.     Brooklyn,  N.  Y. 

.     Andover 
Worcester 

.     Rowley  . 
Needham 

.     West  Springfield 

.     Needham  Heights 

.     Brimfield 

.     Webster 

.     Rowe 

.     Amherst 

.     Brockton 

.     Holyoke 

.     Holyoke 

.     Bangor,  Me.    . 

Lawrence 
.     Gloucester 
.     Springfield 
Melrose 
Mendon 
.     Sterling 
.     Chatham,  N.  Y. 
.     Cummington  . 
.     Cambridge 
.     Salem 

.     West  Somerville 
.     Hadley  . 
.     Milford  . 
.     Walpole 
.     New  Haven,  Conn. 
.     Pugwash,  Nova  Scotia 
.     Holbrook 
.     Brighton 
.     Brockton 
.     West  Bridgewater 

Daytona  Beach,  Fla. 
.     Adams    . 
.     Springfield 
Northampton 
New  Haven,  Conn. 

Special  Students. 

.  Toms  River,  N.  J.    . 

.  Attleboro 

.  Dunstable 

.  Maiden  . 


9  Phillips  Street. 
8()  Pleasant  Street. 
Abigail  Adams  House. 
Baker  Place. 
8  Allen  Street. 
8  North  College. 
97  Pleasant  Street. 
Kappa  Epsilon. 
22  Sunset  Avenue. 
7  McClellan  Street. 
81  Pleasant  Street. 
Abigail  Adams  House. 
1.5  Fearing  Street. 
Farmhouse. 
22  Sunset  Avenue. 
50  Pleasant  Street. 

7  Phillips  Street. 
97  Pleasant  Street. 
15  Fearing  Street. 
81  Pleasant  Street. 
The  Davenport. 

8  North  College. 
15  Hallock  Street. 
3  Hallock  Street. 

60  Pleasant  Street. 
86  Pleasant  Street. 
Abigail  Adams  House. 
Abigail  Adams  House. 
13  Phillips  Street. 
86  Pleasant  Street. 
Baker  Place. 
45  Pleasant  Street. 
3  Nutting  Avenue. 
35  Lincoln  Avenue. 
35  Lincoln  Avenue. 
3  Nutting  Avenue. 
13  Phillips  Street. 
Colonial  Inn. 
31  Lincoln  Avenue. 
83  Pleasant  Street. 

20  Leasey  Street. 
17  Phillips  Street. 
22  Sunset  Avenue. 
Triangle  Street. 
86  Pleasant  Street. 
Abigail  Adams  House. 
56  Pleasant  Street. 
Abigail  Adams  House. 
5  North  College. 
Abigail  Adams  House. 
Abigail  Adams  House. 
54  Lincoln  Avenue. 
Exp.  Sta.  Farm  House. 
Care  of  E.  F.  Gaskill. 

1 5  Phillips  Street. 
33  liincoln  Avenue. 

83  Pleasant  Street. 

21  Fearing  Street. 

3  Hallock  Street. 
21  Fearing  Street. 
Exp.  Sta.  Farm  House. 
15  Fearing  Street. 

45  Pleasant  Street. 
Abigail  Adams  House. 
81  Pleasant  Street. 
11  South  College. 
Abigail  Adams  House. 
Abigail  Adams  House. 
45  Pleasant  Street. 
Abigail  Adams  House. 
66  Pleasant  Street. 

84  Pleasant  Street. 

4  Chestnut  Street. 


The  Davenport. 
Baker  Place. 
8  Allen  Street. 
56  Pleasant  Street. 


Registered  after  Catalogue  for  1926  was  published. 
1926. 
;kley,  Arthur  Vincent  .........     Natick. 


'  Admitted  on  probation,  entrance  record  incomplete. 
2  Candidate  for  degree  of  B.Voc  Agri. 
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Arthur,  May  G. 
Campbell,  Frederic  Lloyd 
Cutler,  Walter  Leon 
Denny,  Iva 
Kilpatrick,  Charles  J. 
Lundblad,  Carl  A.    . 
Peabody,  Robert  W. 


P.D.  3 


Special  Students. 


Northampton. 

St.  John,  N.  B. 

Amherst. 

Northampton. 

Northampton. 

Northampton. 

Waverley. 


Summary  by  Classes. 


Class. 


Men. 


Women. 


Total. 


Graduate  students 
Seniors,  1927 
Juniors,  1928 
Sophomores,  1929 
Freshmen,  1930     . 
Specials 

Totals     . 


115 
150 


39 
87 
110 
145 
185 
4 


102 


570 


Geoohaphical  Summary. 


Massachusetts 
Rhode  Island 
Connecticut 
Maine 
Vermont    . 
New  Hampshire 
New  York 
New  Jersey 
Delaware  . 
Pennsylvania 
Colorado   . 


522 
3 
8 
4 
3 
1 
8 
6 
1 
2 
1 


Michigan  . 

Indiana 

Florida 

Canada 

British  West  Indies 

Hungary    . 

Russia 

Siam 

Total 


? 


Part  II. 
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ft 


Short  Couese  Enrollment. 


Two- Year  Graduates,  1926. 


^dam,  Samuel  S. 
Ucott,  Elverton  Hunting 
^mes,  Bessie  Bell    . 
Anderson,  Frederic 
^pelquist,  Philip  Eugene 
Jassett,  Sherrold  Enierton 
Jlood,  Charles  Andrew  Fletcher 
iradley,  Howard  Courtland 
5rown,  Charles  Franklin 
Jurgevin,  Paul  Louis 
!!!lapp,  Irving  Miller 
;!lark,  Stewart  Floyd 
;;ogsweU,  Sarah  Ellen 
>ocker,  Ralph  Herman 
5avidson,  Henry  Wilbur 
Davis,  Charles  Ellsworth 
DeLano,  Frederic  Lewis   . 
JeLorenzo,  Joseph,  Jr. 
,  Desrosiers,  Adolphe  Biron 
Donnelly,  Edward  Boyce 
,!  i'oster,  William  Edward 
'  Joldthwaite,  Ernest 
;  lawes,  Ralph  Edmund 
layden,  Charles  Ernest 
j  lerron,  Frank  Robert 
less,  Frank  Wesley 
lumphrey,  Leo  Harris 
!  lyde,  Gerald 
ohnson,  Gunnar  Theodore 
ohnson,  Tage  Frederick 
Zaakinen,  Theodore 
;add,  Joseph  Mark 
.ahey,  Jeremiah  Joseph   . 
j  ,eoncini,  Louis  John 
:  laclean,  Theodore  El  win 
[  larkert,  Ernest  Frederick 
lassa,  Andrew  Louis 
lathew,  George  Williamsj  Jr 
j  IcCurdy,  John 
leeker,  Alice  Maude 
lellen,  James  Dwight 
Fash,  Alexander  Allaire    . 
fewhall,  Benjamin  Weston 
j  ^utter,  Richard  Louis 
,  arsons,  Philip  Hinde 
earse,  William  Thomas  . 
routy,  Homer  Spooner    . 
]  utnam,  Frank  Wendell,  Jr. 
ichards,  Foster  Herbert 
'  iley,  Ernest  Francis 
oot.  Worth  Stewart 
oweU,  Elisabeth  Johnson 
\  if  ran,  Mayer 
,  iwyer,  Roland  Willard   . 
lelnut,  Charles  Francis  . 
nith,  Edith  Caswell 
;  rllivan,  Maurice  Laurence 
;  owne,  Milton  Curtis 
ribe,  Gordon  Stanley 
ruelson,  Stanley  Dunham 
arnum,  William  Parker 
il  ''alker,  Roger  Francis 
''etherbee,  Roger  Frederick 
I'^hitcomb,  Janet 
''ilson,  Herbert  Ralph     . 
''cod,  Helen  May  . 
ocum,  Margaret  Gardner 


Swansea. 

Brookline. 

Center  Marshfield. 

Grafton. 

Orange.^ 

Everettl" 

Pepperell. 

Seekonk. 

Worcester. 

Port  Chester,  N.  Y. 

Northampton. 

Conway. 

Westborough. 

HoUiston. 

Auburn. 

North  Adams. 

Richmond  Hill,  N.  Y. 

Kingston. 

Orange. 

Waltham. 

Ipswich. 

Dunstable. 

Sudbury. 

Newtonville. 

Greenfield. 

Springfield. 

Medford. 

Buzzards  Bay. 

Leicester. 

Milton. 
Fitchburg. 
Worcester. 
Plymouth. 

Hopedale. 

Spencer. 

Amherst. 

East  Boston. 

Boston. 

Gardiner,  Me. 

Ludlow. 

Athol. 

Mattapoisett. 

Danvers. 

Melrose. 

Manchester. 

Rockland. 

Furnace. 

West  Newton. 

Lowell. 

Dedham. 

Colrain. 

Groton. 

Maiden. 

Groton. 

South  Boston. 

Wakefield. 

Peabody. 

Petersham. 

Somerville. 

Somerville. 

CollinsvUle. 

South  Sudbury. 

Townsend  Harbor. 

Haverhill. 

Chelsea. 

Stoughton. 

Wooster,  Ohio. 
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Second  Year  Two- Year  Students,  1926-27. 


Aalto,  Nestor  Armas 
Anderson,  Ralph  Welman 

Andrews,  Herman  George 

Atwood,  Donald  Meredith 
Bennett,  Dorothy  Dunbar 
Bird,  James  Henry 
Boelsma,  Harmen    . 

Bradley,  Charles  Luther  . 

Bullard,  Rachel  Althea     . 
Burrill,  Arthur  "Webster    . 
Burt,  Percy  Leighton 
Caffrey,  William  James     . 
Callahan,  Kathleen  Sara  . 
Cover,  Frederick  Brooke  . 
Elder,  Roy  Wentworth  Rockwell 
Felton,  Lindley 
Fitzgerald,  Elmer  Smith  . 
Fullam,  Kenneth  Bullard 
Fuller,  Lucia  Baldwin 
Gale,  Merton  Stuart 
Gay,  Edward  Ernest,  Jr. 
Gibbs,  John  Edward 
Graves,  Lyman  William   . 
Hall,  George  Winston 
Hallbourg,  Robert  Francis 
Hannigan,  Michael  Joseph 
Hawkes,  Louis  Peter 
Hayward,  Francis  Dean   . 
Holland,  Leslie  Clayton    . 
Hoxie,  Edward  Graham    . 
Kenyon,  Bernard  Holden 

Ketchen,  Andrew  Gilmore 
King,  Arthur  Hamilton 
Knox,  Barbara  Howard 
Marks,  Stanley  Emery 
Mason,  George  Arthur 
Mason,  Harold  C.    . 
May,  Arthur  Howard 
Nicolai,  Mario 

Nielsen,  Henning  Olav 
Nilsson,  Gustaf  Carl 
O'Neil,  Eugene  Francis 
Parker,  Alfred  Henry 
Parsons,  Harold  Kenneth 
Peabody,  Samuel  Sumner 
Pickard,  Ashley  Houghton 
Pitt,  Charles  Randall 
Plude,  Alfred  Edward 
Post,  Philip  Malcolm 
Pratt,  Martha  Elizabeth  . 
Price,  Ruth 
Roy,  John  Plimpton 
Russ,  Sherman  Wilder 
Scott,  Raymond  Earle 
Sennott,  Miriam  Katherine 
Shepard,  Lucius  Colton    . 
Sime,  Frederick  Oliver 
Smith,  Frank  Pellman 

Smith,  Ralph  Wesley 
Smith,  Roland  Whipple    . 
Smyth,  James  William 
Stewart,  Harold  Edward 
Sweet,  Howard  Arthur 
Tefft,  Volney  Vanderneer 
Vincent,  Archer  William  . 
Vining,  Kenneth  Rogers   . 
Waldo,  Theodore  Elias 

Warren,  Lawrence  Philip 
Watson,  Neil  Buster 
Weeks,  Janet 
Whitcomb,  Oliver  Adams 
Whithed,  Morton  Ernest 
Whitmore,  Edwin  Ervin  . 
Wile,  Ira  Rigby 
Winslow,  Rex  ]?arker 
Woodbury,  Donald  Frederick 
Yoimg,  Edwin  Ralph 
Zaik,  Frank  Leo 


Osterville 
Dorchester 

Southampton 

North  Abington 
Watertown 
West  Roxbury 
Hingham 

Lee 

Orange   . 
Wellesley 
Vineyard  Haven 
Cromwell,  Conn. 
Dorchester 
Lowell    . 
Waverley 
Marlborough  . 
Leominster 
North  Brookfield 
Belmont 
Gardner 
Belchertown    . 
Nantucket 
Conway 
Dudley  . 
Westfield 
Milford  . 
Buckland 
Holden  . 
Holyoke 
Dalton    . 
Winchendon    . 

Belchertown    . 
Woburn 
Taunton 
East  Lynn 
Somerville 
Princeton 
Bernardston    . 
Somerville 

Amherst 

Worcester 

Amherst 

East  Pepperell 

Brooklyn,  N.  Y. 

Manchester 

Littleton 

Bridgeport,  Conn. 

Somerville 

Worcester 

Hadley   . 

North  Attleborough 

North  Adams 

Sunderland 

Pepperell 

West  Roxbury 

Princeton 

North  Weymouth 

Somerville 

Hyde  Park      . 
Quincy    . 
Jamaica  Plain 
West  Boylston 
Norton   . 
Ashby 

Townshend,  Vt. 
New  Bedford  . 
Boylston  Centre 


Westborough 

Flint,  Mich. 

Somerville 

Littleton 

Bernardston 

Campello 

New  York,  N 

Worcester 

Sunderland 

Worcester 

East  Brookfield 


P.D.  3 


Box  213,  M.  A.  C 
Care  of  Mrs.  Webb,  Bak 

Lane. 
Care    of    Mrs.    Sheffiej 

North  Amherst. 
83  Pleasant  Street. 
Abigail  Adams  House 
12  South  College. 
Sunset    Avenue,    care 

Professor  Banta. 
Care  of  Mrs.  Webb,  Bak 

Lane. 
Abigail  Adams  House 
A.  T.  G.,  North  Colloe 

4  Chestnut  Street. 
Kolony  Klub. 
Abigail  Adams  Houso. 
Box  272,  Belchertown 
97  Pleasant  Street. 

A.  T.  G.,   North  Colleg 

Kolony  Klub. 

56  Pleasant  Street. 

Abigail  Adams  House. 

56  Pleasant  Street. 

Belchertown. 

A.  T.  G.,  North  College 

9  Mt.  Pleasant. 

Kolony  Klub. 

17  Kellogg  Avenue. 

Baker  Lane. 

14  McClellan  Street. 

5  Tillson  Court. 
Kolony  Klub. 

138  South  Pleasant  Strp. 
Tillson  Farm  Experimi- 

Station. 
Belchertown. 
Kolony  Klub. 
Abigail  Adams  House. 
Kolony  Klub. 
Kolony  Klub. 
Kolony  Klub. 
Bernardston. 
Care  of  Mrs.  Webb,  Bak 

Lane. 
9  College  Avenue. 
Kolonv  Klub. 
52  Whitney  Street. 
Kolonv  Klub. 
24  McClellan  Street. 
86  Pleasant  Street. 
Kolony  Klub. 
Kolony  Klub. 
12  Chestnut  Street. 
31  East  Pleasant  Street.' 
116  Pleasant  Street. 
Abigail  Adams  House. 
Kolony  Klub. 
Sunderland. 

7  McClellan  Street. 
Abigail  Adams  House. 
35  East  Pleasant  Street. 
Kolony  Klub. 
Care  of  Prof.  Sears,  M 

Pleasant. 
Kolonv  Klub. 
A.  T.  G.,  North  College. 

8  Kellogg  Avenue. 
86  Pleasant  Street. 
45  Fearing  Street. 
Aggie  Inn. 
A.  T.  G.,  North  CoUegi 
30  Lincoln  Avenue.  I 
Care  of  Mrs.  Webb,  Bake 

Lane. 
45  Fearing  Street. 
108  Pleasant  Street. 
Abigail  .\dams  House. 
Kolony  Klub. 
3  Nutting  .\venue. 
Kolony  Klub. 
Baker  Lane. 
17  Kellogg  Avenue. 
Svmderland. 
86  Pleasant  Street. 
A.T.G.,  North  College. 


irt  II. 


kor,  Daniel  Wallace 
Hard,  Alden  Chester     . 
tchelor,  Warren  Arthur 
rgman,  Lcroy  Leonard 
idges,  Mildred  Frances 
tchcr,  Sydney  Edward 
tier,  IBradford  Henry    . 
tters,  Alden  William     . 
Ilahan.  Eileen  Mary 
ace,  William  Stuart 
irk,  Robert  William      ; 
irke,  Raymond  Davenport 
3k,  Errol  Francis 
)well,  Arthur  Desmond 
vis,  Eber  Hammond     . 

'  nnett,  Charles  Norman,  Jr. 
nnett,  .John  Bradford   . 

;  dds,  Richard  Wright    . 

!  herty,  John  Joseph 

i  ran,  Robert  Edward     . 

]  .redge,  Eunice  Constance 

3  ott,  George  Ramon 

Iery,  Malcolm  Small  . 
erty,  Richard  Daniel  . 
den,  Halmar  William  . 

(  loury,  Edgar  Anthony 

(  liver,  Sydney  Joseph   . 

I  ham,  Herbert  Walker 

}  icock,  Joan 

]  ks,  Edward  Ernest 

I  Tman,  Ludwig     . 

1  ,'ey,  Stuart  Woodbury 

J  kson,  Sulo 

u  ett,  Lloyd_ Wendell  _  . 

J  nsoti,  Earling  Christian 

J  nson,  Herbert  Fox 

1  le,  Harry  Busse 

1'  logg,  Charles  Goodrich 

)  iball,  George  Warren 

]j  aed,  Ruth  Edwina 

I  'son,  Harry  LeRoy 

r  'son,  Thomas  Wing     . 

Ij  as,  Frank  Luce  . 

B  ilntyre,  John  Wesley 

-^  Idocks,  Lewis  Henry,  Jr. 
J  -chant,  John  Chesley  . 
J  /berry,  Harold  Edmunds 
'  calf,  Earl  D.       . 


!^j  3hell,  Samuel  Stetson 

>  oli,  Thomas 

>  ion,  Sidney  Parkhurst 
C'  n,  Ralph  Edwin 

Cj  ns,  Albert  Joseph 
P|  J,  Albert  Harrington 
Pj  lit,  Andrew  Stephen 
Pi  rsen,  Bradley  Huston 
P  ird,  James  William 
P;  :itt,  Frank  Willard 
Pi  2r,  Robert  Edward 
P|  ifer,  Howard  George 
K  Duin,  Henry  Victor 
Rl  iall,  Alice  Ravenia 
R;  1,  Milton,  2nd   . 
Rl  1,  Myrton  Starkey 
R;  3y,  John  Cheney 
R'  le,  Gerald  Brendon 
R!  mell,  George  J. 
Si!  iders,  Blanche  M. 
Sll  ,  Walter  Thomas 

St  ipole,  Alan  Douglas 
St  ley,  Richard  Harry 
St  iweathr^r,  Oscar  Allan 
St  iwell,  Cecil  Gordon 
St  ell,  Dwight  Kenneth 
T;  or,  Oscar  Banks 
"W  h,  Thomas  Burton 
"^^  -en,  Isadora  Mildred 
^^  3,  Arthur  William,  Jr 
W  nore,  Herbert  Alston 
W  3x,  Charles  Field 
W  )x,  Philip  Alan 


First  Yeau  Two-Yeah  Students,  1926-27. 

Brighton 
.     North  Adams 
.     Stoughton 

Orange    . 
.     West  Brookfield 
.     North  Amherst 

Newburyport 
.     Natick    . 

Dorchester 

.  South  Dartmouth 

.  Springfield 

.  East  Brimfield 

.  Waltham 

.  South  Brewster 

.  Rutland,  Vt.    . 

.  Amesbury 

.  Plympton 

.  Littleton 

.  Woburn 

.  Lexington 

Chatham 
.     Groveland 

.  Foxborough 

Newton 

.  Brockton 

.  Dudley  . 

.  New  Haven,  Conn 

.  Marlborough   . 

.  Montreal,  Que.,  Can 

.  Holyoke 

.  Rockville,  Conn. 

.  Dracut   . 

.  Osterville 

.  Middlebury,  Vt. 

.  Everett  . 

.  Allston    . 

.  Amsterdam,  N.  Y. 

.  Benson,  Vt. 

.  Westford 
Amherst 

.  Brockton 

.  North  Dartmouth 

.  Vineyard  Haven 

.  Springfield 

.  Dracut   . 

.  Boston    . 

Northborough 

.  Weld,  Me. 

.  Salem 

.  Lexington 

.  Boston    . 

.  Waverley 

.  Prospect  Plains,  N. 

.  Framingham   . 

.  Mansfield 

.  Worcester 

North  Adams 

.  Westborough  . 

.  Saugus    . 

.  Natick    . 

.  Windsor 

.  Belchertown    . 

.  Taunton 

.  Belmont 

.  South  Weymouth 

.  Charlestown    . 

.  Dorchester 

.  Brewster,  N.  Y. 

.  Springfield 

.  Arlington 

.  Templeton 

.  Needham 

.  Amherst 

.  New  Salem 

.  Green's  Farms,  Conn 

.  Amherst 

.  Westfield 

.  Dracut   . 

Worcester 

.  North  Wilmington 

.  Windsor,  Vt.  . 
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.37  Pleasant  Street. 
Eames  Avenue. 
.3  McClure  Street, 

7  East  Pleasant  Street. 
Abigail  Adams  House. 
North  Amherst. 

84  Pleasant  Street. 
70  Lincoln  Avenue. 
Abigail  Adams  House. 
5.5  Amity  Street. 

9  Fearing  Street. 
22  Sunset  Avenue. 

45  Pleasant  Street. 
3  Allen  Street. 

1  Cottage  Street. 
81  Pleasant  Street.  ' 

46  McClellan  Street. 

8  Allen  Street. 
3  Allen  Street. 

3  Hallock  Street. 
Abigail  Adams  House. 
66  Pleasant  Street. 

75  Pleasant  Street. 

9  College  Avenue. 
Baker  Lane,  care  of  Mrs. 

Webb. 

6  Kellogg  Avenue. 
60  Pleasant  Street. 

44  High  Street. 
Abigail  Adams  House. 
183  Pearl  Street,  Holyoke. 
21  Pleasant  Street. 

35  Lincoln  Avenue. 
68  Lincoln  Avenue. 

10  Nutting  Avenue. 

3  McClellan  Street. 
Care  of  Mrs.  Webb,  Baker 

Lane. 
73  Pleasant  Street. 
68  Lincoln  Avenue. 
8  Allen  Street. 
No.  Pleasant  Street. 
14  McClellan  Street. 

55  Amity  Street. 
68  Lincoln  Avenue. 

Care  of  Mr.  Sheffield,  Pine 
Street,  North  Amherst. 

29  Lincoln  Avenue. 
86  Pleasant  Street. 
46  McClellan  Street. 
Care  of  Mrs.  Webb,  Baker 

Lane. 
84  Pleasant  Street. 
27  Cottage  Street. 
86  Pleasant  Street. 
97  Pleasant  Street. 

30  Lincoln  Avenue. 
37  Pleasant  Street. 

76  Main  Street. 
83  Pleasant  Street. 
83  Pleasant  Street. 
46  McClellan  Street. 

10  Nutting  Avenue. 
70  Lincoln  Avenue. 
21  Pleasant  Street. 
Abigail  Adams  House. 
30  Lincoln  Avenue. 

45  Fearing  Street. 
30  Fearing  Street. 

8  Beston  Street. 

9  College  Aveaue. 
Abigail  Adams  House. 
Care  of  Mr.  Sheffield,  Pine 

Street,  North  Amherst. 

56  Pleasant  Street. 
66  Lincoln  Avenue. 

7  East  Pleasant  Street. 

4  Chestnut  Street. 

21  Woodside  Avenue. 

30  Lincoln  Avenue. 

35  East  Pleasant  Street. 

Abigail  Adams  House. 

35  Lincoln  Avenue. 

66  Lincoln  Avenue. 

44  High  Street. 

Box  5,   Stockbridge  Hall. 
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Willey,  Giles  Hyman 
Winkler,  Eleanor  King 
"Wood,  Francis  Deane 
Woodhead,  Paul  Anthony 
Wyman,  Harold  Frank     . 
Yarrows,  Frank  Joseph     . 


Barker,  Samuel  Prnyn 
Chase,  Rolfe  Baker 
Dewar,  Charles  Duncan 
Grant,  Loyal  William 

Rogers,  John  Saltonstall 
Trefry,  Arthur  William 


Aldrich,  Elbert  C.    . 
Anderson,  Esther  E. 
Andreson,  James 
Atkins,  Lawrence     . 
Barbey,  John 
Barnhart,  L.  F. 
Bellman,  Sturgis 
Bolles,  Mrs.  C.  E.    . 
Boyden,  Wm.  E.  i    . 
Branch,  Herbert  C. 
Bridges,  G.  Edwin  . 
Byons,  Thomas  E.  . 
Campbell,  Edward  . 
Cardinal,  Gerard  E. 
Craig,  Donald  W.    . 
Carroll,  Helen  L. 
Crosby,  Leonard  E. 
Dutton,  Edward  A.,  Jr 
Duwell,  Mrs.  H.  J. 
Eaton,  Ellis  L. 
Eriekson,  James  E.  V. 
Frost,  Clarence  A.   . 
Gage,  Nandell  P.     . 
Gilchrest,  Ray  W.    . 
Glesmann,  Edward 
Gordon,  George  F.  . 
Goss,  C.  Lucius  A.  . 
Heinold,  Edwin 
Hewins,  Lawrence   . 
Holbrow,  John  C.    . 

Holmes,  Henry  P.    . 

Howland,  William  W. 

Johnson,  James  W. 

Kalberg,  IN'Iildred     . 

Kraemer,  Carl  A.     . 

Levine,  Sophie 

Martin,  Everett  L. 

McLay,  John  J. 

Mellen,  Howard 

Merritt,  Milton  E.  . 

Miller,  William  A.,  Jr. 

Mitchell,  Robert  L. 

Monk,  Stanley  E.    . 

O'Neil,  Kathleen 

Parker,  Reginald  S. 

Pearse,  John  N. 

Phinney,  Elizabeth  F. 

Pierce,  Edward  S.    . 

Quimper,  Anthony  A. 

Quinn,  Woodville  P. 

Rosenbaum,  Abraham 

Sharp,  Mrs.  Dallas  L.,  Jr 

Sheffield,  Howard     . 

Sloane,  Alvin 

Sonstroem,  John  R. 

Sorenson,  Christopher 

Stark,  Charles  D.     . 

Stewart,  Ernest 

Taylor,  Charles 

Taylor,  Mary  H.      . 

Towne,  Milton  C.    . 

Treblas,  P.  J. 

Waite,  John  A. 

Walsh,  John  A. 

Williams,  Paul 

Williamson,  James  S. 

Worth,  Harry  V.      . 

Zimmele,  G.  B. 


Essex  Junction,  Vt. 

Wakefield 

Belfast,  Me 

Chelmsford 

Leominster 

Hatfield 


Vocational  Poultry  Cotjbse,  1926. 

.  Assinippi 

.  Taunton 

.  Dedham 

.  FaU  River 

.     South  Orleans 

.     Lynn       .... 

Winter  School,  1926. 


P.D.  1, 

1  Cottage  Street. 
Abigail  Adams  House 
75  Pleasant  Street. 
41  Pleasant  Street. 
41  Pleasant  Street. 
Hatfield. 


45  Fearing  Street. 
45  Fearing  Street. 
30  Fearing  Street. 
Care  of  Prof.  Banta, 

set  Avenue. 
18  Nutting  Avenue. 
18  Nutting  Avenue. 


Granby. 

South  Manchester,  C 

Worcester. 

Charlemont. 

Montmollin,  Switzerl; 

Stoneham. 

Cotuit. 

Amherst. 

North  Hanover. 

Lonsdale,  R.  I. 

Newfield,  Me. 

Ir-^'ington,  N.  J. 

Clinton. 

Maiden. 

Weymouth. 

Hanover. 

Oxford. 

East  Craftsbury,  Vt. 

Amherst. 

Northampton. 

Hartsville. 

Westford. 

North  Craftsbury,  Vt^ 

Fall  River. 

Holyoke. 

Ipswich. 

Amherst. 

Clinton. 

Walpole. 

Dorchester. 

Brighton. 

Springfield. 

Orange. 

Marshfield  Centre. 

Clinton. 

Springfield. 

Cheshire. 

North  Andover. 

Shrewsbury. 

Somer^nlle. 

Conimicut,  R.  I. 

Salem. 

Auburn,  Me. 

Dorchester. 

Milford. 

Rockland. 

Amherst. 

Barre,  Vt. 

Westfield. 

New  York,  N.  Y. 

North  Westchester, 

Hingham. 

North  Amherst. 

Somerville. 

Bristol,  Conn. 

Greenfield. 

Ashfield. 

North  Andover. 

Whitman. 

Amherst. 

Petersham. 

Northampton. 

Lexington. 

Watertown. 

Northampton. 

Dudley. 

New  Bedford. 

Jamaica  Plain. 


'  Deceased. 


jjtil. 
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noit,  Helen  A. 

chanan,  Walter  G. 

veney,  John  J. 

(ving,  William  A. 

lin,  IJrooks  D. 

nn,  Alan  F. 

:ler,  James  E. 

rvey,  Mary  E.     . 

adwin,  Hope  C.  . 
-;  Dclwin,  William  I. 
'  Uoran,  Elizabeth 

milton,  William  B 

menwav,  Justin  S. 

k,  IWelvin  C. 

ly,  Leslie  M. 
;  ly,  Oliver  W. 
j  ehan,  Mary  D. 
'■  yo,  William  I. 
;  DonncU,  Anna  H 
(  Irien,  Mary  C. 
(i  )onnell,  Mary  E 
3  ley,  Marion  G. 
3  id,  Lena  A. 
1  IS,  Charles  F. 
)  ,unno,  Noreda  A, 
I  nan,  Kenneth  A 
i  )ng,  Ruth  A. 
'  rer,  Alfred  L. 
':  ner,  Charles  E 


Summer  School,  1926. 
Graduate  School  Students. 


Amherst. 

Methuen. 

Amher.st. 

West  Springfield. 

Amherst. 

Sagamore. 

Colorado  Springs,  Col. 

Amherst. 

North  Amherst. 

North  Amherst. 

Northampton . 

St.  Lambert,  Que.,  Can. 

Williamsburg. 

Amherst. 

Amherst. 

Amherst. 

Amherst. 

Northampton. 

Florence. 

Greenfield. 

Northampton. 

Amherst. 

Wethersfield,  Conn. 

Lee. 

Syracuse,  N.  Y. 

Needham. 

Amherst. 

North  Amherst. 

Springfield. 


Enrollment  — ■  Not  Graduate  School. 


J  :n,  Elizabeth  M. 
■  J  n,  Francis  S. 

/  n,  Thomas  S.      . 

/.  lerson,  Isabel 

i  low,  Harry  E.     . 

I  low,  Mrs.  Helen 
VI  low,  Helen  A.     . 

I  /ea,  Beatrice  M. 

I  |ham,  Harold  C. 

I  'en,  Ruth 

I  Dks,  Mrs.  Charles 

I  Dks,  Marguerite  T. 

I  wn,  Mildred  S.  . 

J:  wn,  Richard  B. 

i:  kley,  Arthur  V. 

I  ker.  Amy  H. 

C  son,  Oscar  E.  . 
,  C  pman,  Gean  M. 

C  pman,  Lena 

C  Qoweth,  Winifred  L. 

C  roh,  Cornelia  B. 

Q  ord,  Mary  A.     . 

C  I  well,  Archibald  G. 

C  Ian,  Bertha  A.    . 

C  aelly,  Helen  M. 

C  Qelly,  Margaret  M. 

G  V,  Grace  W. 

C  £,  Martha  A.      . 

C|  ion,  Harry  R.    . 

Ci  oran,  Mary  E. 

C|  ;enden,  Viola  E. 

0,  .mings,  Maurice  A. 

C  .mings,  Mrs.  Edna  D 

C  lingham,  Alice 
-:  C  sr,  Samuel 

W  iy,  Margaret 

D  ihue,  Margaret  L. 

D  e,  Margaret  L. 

D  Dwski,  Anna 

D  er,  Edward  M. 

D  er,  Eleanor 

Ei  rson,  Elizabeth  J. 

El  son,  Bettina  L. 

F^  on,  Mary  B.      . 

F«  r,  Dora  C. 

P(|  i,  EUzabeth  L. 

G)  am,  Elizabeth  . 

GJ  t,  John  F. 

G^  aaway,  J.  Emerson 

Ji  ey,  Charles  L. 

J'  es,  Anna  C. 

Hi  iman,  David  E. 

H;  ison,  Arthur  K. 


Amherst. 
Belchertown. 
Belchertown. 
Dorchester. 
Amherst. 
Amherst. 
Amherst. 
Bridge  water. 
Nashua,  N.  H. 
Keene,  N.  H. 
Mangume,  N.  C. 
Boston. 

North  Amherst. 
Northampton. 
Natiok. 
Northampton. 
Boston. 
Bradford. 
Amherst. 
North  Amherst. 
North  Amherst. 
Springfield. 
Lynn. 

.  Cambridge. 
Dorchester. 
Dorchester. 
Peabody. 
North  Amherst. 
Easthampton. 
Holyoke. 
Beverly. 
Cambridge. 
Holyoke. 
Winthrop. 
Springfield. 
Conway. 
Roslindale. 
Natick. 
Deerfield. 
Sunderland. 
Sunderland. 
Amherst. 
Amherst. 
Northampton. 
Enfield. 
Amherst. 
Amherst. 
South  Hadley. 
Springfield. 
Chicopee. 
East  Boston. 
Longmeadow. 
Amherst. 
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Hawley,  I\Irs.  Edna  B. 
Hickej%  Rose  M. 
Hinds,  Elizabeth 
Hintze,  Harold  S.,  Jr. 
Holleran.  Frances  M. 
Hynes,  Ralph  W.     . 
Irwin,  Mrs.  Elizabeth  C, 
Jones,  TVIildred 
Joy,  .John  L.    . 
Kelley,  Margaret  L. 
Kidger,  Mrs.  Marion  P. 
King,  Kathleen  G.   . 
Kingsbury,  Eleanor  G. 
Lacey,  Austin  L. 
Lassiter,  Elizabeth  R. 
Lenigan,  Margaret  L. 
Lyman,  Jennie  I. 
Lyman,  Laura  E.     . 
MacNally,  Alice 
Marshall,  Maud  A. 
Martin,  Margaret  A. 
McMorrow,  Frances  B. 
Medve,  Elizabeth     . 
Meyer,  Beatrice  F. 
Miller,  Margaret  E. 
Mitten,  Elizabeth  M. 
Moriarty,  Margaret  M. 
Morse,  Alice  L. 
Morse,  Ellen  H. 
Morton,  Syhda  S.     . 
Murdough,  Edwin  L. 
Murray,  Anna  E.     . 
Newcomb,  Bertha  A. 
Newcomb,  Roxie  A. 
Newport,  Florence  E. 
Noble,  Frank  F. 
Nolan,  Helena  M.    . 
Nolan,  Mrs.  Katherine  M 
Nolan,  Mary  F. 
O'Connor,  Deborah 
O'Connor,  Margaret  A. 
O'Connor,  Mary 
O'Leary,  John  T.,  Jr. 
Percy,  Myrtle  L. 
Pickering,  Dorothy  N. 
Power,  Anne  W. 
Pray,  Mrs.  F.  C.      . 
Preble,  Laura  E. 
Pushee,  George  F.    . 

Reed,  Mrs.  Edna  W. 

Regan,  Alice  C. 

Reidy,  Blanid  M.     . 

Richards,  Robert  S. 

Ricker,  Albion  B.     . 

Roberts,  William      . 

Ross,  Hazel  A. 

Roulston,  Alice  G.   . 

Rudquist,  Birger  J. 

Rundquist,  Edna  J. 

Ruth,  Dorothea  C. 

Sawyer,  Louise  W.  . 

Searle,  Jean     . 

Shaw,  Doris  E. 

Shea,  Eleanor  B. 

Shea,  Margaret  M. 

Shumway,  Sara  S.    . 

Slack,  Grace  G. 

Solov,  Mrs.  Agnes  H. 

Stalker,  Louise  M.   . 

Stanisiewski,  Peter  F. 

Strong,  Dwight 

Sullivan,  Mary  G.    . 

Taylor,  Mrs.  Carolyn  G. 

Thayer,  Eileen 

Thompson,  Rufus  H. 

Thornton,  Mary 

Villalobos,  Catalina 

Walsh,  Mrs.  Elizabeth 

Ward,  Eleanor 

Whitney,  Barbara    . 

Whittle,  Doris  E.     . 

Wilson,  Julia  M. 

Wood,  Ba.sil  B. 

Wright,  Frederick    . 

Wright,  Mrs.  Rosalie  R. 


P.D. 

Amherst. 

North  Cambridge. 

Winchester. 

Amherst. 

Roslindale. 

Holyoke. 

Amherst. 

Ho\ilton,  ]SIe. 

Amherst. 

Amherst. 

Newton\'ille. 

South  Amherst. 

Holyoke. 

Northampton. 

Holyoke. 

Holyoke. 

Amherst. 

Amherst. 

Roxbury. 

Amherst. 

Amherst. 

Boston. 

La^\Tence. 

Amherst. 

Hadley. 

Amherst. 

West  Roxbury. 

Roxbury. 

Amherst. 

Conway. 

Springfield. 

Dorchester. 

Deerfield. 

Deerfield. 

Amherst. 

Fall  River. 

Dorchester. 

Dorchester. 

Dorchester. 

Worcester. 

Northampton. 

Northampton. 

Northampton. 

Ash  field. 

Amherst. 

Dorchester. 

Amherst. 

Dorchester. 

North  Amherst. 

North  Amherst. 

Roslindale. 

Worcester. 

Melrose. 

Turner,  Me. 

Amherst. 

Northampton. 

IMattapan. 

Boston. 

Gloucester. 

Dorchester. 

Fitchburg. 

Amherst. 

Amherst. 

Springfield. 

Springfield. 

Monson. 

AUston. 

Winchester. 

Dorchester. 

Amherst. 

Amherst. 

Roslindale. 

Springfield. 

Amherst. 

Amherst. 

Amherst. 

New  York,  N.  Y. 

Amherst. 

Amherst. 

Springfield. 

SVorcester. 

Amherst. 

Amherst. 

Amherst. 

Amherst. 


irt  II. 

Students  reoistebed  after  the  Catalogue  for  1925-26  was  published. 
Two-Year  Course. 
,rl,  Sidney  G Hatfield. 
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Vocational  Poultry  Course. 


ther,  John  Chester 


Summary  of  Short  Course  Enrollment. 


Northborough. 


Men. 


Women. 


Total. 


ro-year  Course,  second  year 

'0-year  Course,  first  year 
cational  Poultry  Course  . 
nter  School,  1926      . 
mmer  School,  1926  . 


Totals 


10 
116 


167 


156 


RD.  31,  Part  I 


INDEX. 


VAGK 

Admission  to  the  college 

19 

Calendar,  1926-27       .... 

3 

Degrees  conferred  in  1926    . 

137 

Description  of  courses: 

Agricultural  Economics 

88 

Agricultural  Education 

92 

Agricultural  Engineering 

38 

Agronomy  ..... 

40 

Animal  Husbandry- 

41 

Botany         ..... 

58 

Chemistry  ..... 

61 

Dairying      ..... 

44 

Drawing      .          .    _       . 

53 

Economics  and  Sociology 

79 

Entomology          .... 

65 

Farm  Management 

45 

Floriculture           .... 

48 

Forestry      ..... 

49 

French         ..... 

83 

Geology       ..... 

79 

German       ..... 

86 

History  and  Government 

80 

Home  Economics 

96 

Horticultural  Manufactures  . 

50 

Horticulture          .... 

52 

Landscape  Gardening   . 

52 

Languages  and  Literature 

81 

Mathematics  and  Civil  Engineering 

69 

Microbiology        .... 

71 

Military  Science  .... 

98 

Music           ..... 

86 

Physical  Education 

99 

Physics        ..... 

74 

Pomology    ..... 

55 

Poultry  Husbandry 

46 

Public  Speaking  .... 

83 

Rural  Home  Life 

96 

Rural  Sociology   .... 

94 

Spanish        .          ._         . 

85 

Vegetable  Gardening     . 

57 

Veterinary  Science 

75 

Zoology        ..... 

77 

Division  of  Agriculture 

38 

Horticulture         .... 

48 

Humanities           .          .          .          .         ■ 

79 

Rural  Social  Sciences    . 

88 

Science        ..... 

58 

Experiment  station 

4 

Experiment  station  staff 

13 

Extension  service  staff 

Facult}',  members  of  the 

Faculty,  standing  committees  of  the 

General  information 

Graduate  assistants 

Graduate  school 

Historical  statement 

Honor  council     . 

Infirmary 

Laboratory  fees 

Library 

Library  staff 

Major  courses: 

Agricultural  Chemistry 

Agricultural  Economics 

Agricultural  Education 

Agronomy  . 

Animal  Husbandry 

Dairying 

Economic  Botany 

Economic  Entomology 

Farm  Management 

Floriculture 

Landscape  Gardening 

Microbiology 

Pomology    . 

Poultry  Husbandry 

Rural  Sociology    . 

Vegetable  Gardening 
Memorial  Hall   .... 
Military  Science  and  Tactics,  Department  of 
Officers  of  the  institution 
Physical  Education  and  Hygiene,  Depar 

of    . 
Priz6S 

Registration,  1926-27 ' 
Rooms 
Scholarships 
Short-course  enrollment 
Short  courses 
Student  accounts 

Activities    . 

Aid     . 

Enrollment 

Expenses 

Relations     . 
Trustees  of  the  college 
Women  students 
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MASSACHUSETTS  AGRICULTURAL  EXPERIMENT  STATION. 


Trustees. 


Administration. 


Agricultural 
Economics. 


Agronomy. 


Botany. 


Cranberry  Station. 

Dairy  Manufactures. 
Entomology. 


Officers  and  Staff. 

TRUSTEE  COMMITTEE. 

Charles  H.  Peeston,  Chairman,  Hathorne. 

Arthur  W.  Gilbert,  Belmont. 

Arthur  G.  Pollard,  Lowell. 

H.'iJiOLD  L.  Frost,  Arlington. 

Carlton  D.  Richardson,  West  Brookfield. 

John  Chandler,  Sterling  Junction. 

Miss  Sarah  Louise  Arnold,  Lincoln. 

The  President  of  the  College,  ex  officio. 

STATION  STAFF. 

Sidney  B.  Haskell,  B.Sc,  Director. 

Joseph  B.  Lindsey,  Ph.D.,  Vice-Director. 

Fred  C.  Kenney,  Treasurer. 

Basil  B.  Wood,  A.B.,  Librarian. 

Edwin  F.  Gaskill,  B.Sc,  Assistant  to  the  Director. 

j\Irs.  Lucia  G.  Church,  Secretary  to  the  Director. 

^NIiss  F.  Ethel  Felton,  A.B.,  Editorial  Assistant. 

ALEx..i.NDER  E.  Cance,  Ph.D.,  Profcssor. 
Robert  J.  IMcFall,  Ph.D.,  Research  Professor. 
Miss   LoRiAjsr   P.   Jefferson,  M.A.,  Assistant  Res^< 

Professor. 
Hubert  W.  Yount,  M.Sc,  Assistant  Research  Profess< 
Miss  Ruth  E.  Sherburne,  B.Sc,  Laboratory  Assistai 
Miss  Marian  V.  Brown,  B.A.,  Clerk. 

Arthur  B.  Beaumont,  Ph.D.,  Professor. 
John  P.  Jones,  Ph.D.,  Research  Professor. 
Robert  S.  Horne,  B.Sc,  Investigator. 
Miss  Ethel  M.  Wood,  Clerk. 

A.  Vincent  Osmun,  M.Sc,  Professor. 
William  L.  Dor  an,  M.Sc,  Research  Professor. 
Emil  F.  Guba,  Ph.D.,  Assistant  Research  Professor. 

(jNIarket  Garden  Field  Station,  Waltham.) 
Linus  H.  Jones,  Ph.D.,  Assistant  Research  Professor. 
Miss  Gladys  I.  Miner,  Curator. 
Alyn  S.  Ball,  Laboratory  Assistant. 
Miss  Mary  F.  Ivent,  Stenographer. 

Henry  J.  Franklin,  Ph.D.,  Research  Professor  in  Chm 

(East  Wareham.) 
Joseph  L.  Kelley,  Investigator.     (East  Wareham.) 

Julius  H.  Frandsen,  M.S.A.,  Professor. 

Arthur  W.  Phillips,  A.M.,  Assistant  Research  Prafei 

Henry  T.  Fernald,  Ph.D.,  Professor. 

Arthur  I.  Bourne,  A.B.,  Assistant  Research  Professor 

Warren  D.  Whitcomb,  B.Sc,  Assistant  Research Prof^ 

(Market  Garden  Field  Station,  Waltham.) 
ISIiss  E.  M.  KiLET,  Stenographer. 


Farm  Management.       James  A.  FoORD,  M.Sc,  Professor. 
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ome  Economics. 

forticultural 
lanufactures. 

jgetable    Gardening 
id  Market  Garden 
eld  Station. 

eteorology. 

icrobiology. 

ant  and  Animal 
lemistry. 


imology. 


itultry  Husbandry. 


3a 

Miss  Esther  S.  Davies,  Ph.B.,  B.S.,  Assistant  Research 
Professor.^ 

Walter  W.  Chenoweth,  M.Sc,  Professor. 
Carl  R.  Fellers,  Ph.D.,  Research  Professor. 

Victor  A.  Tiedjens,  M.Sc,  Assistant  Research  Professor. 

(Market  Garden  Field  Station,  Waltham.) 
Miss  Edith  E.  Meehan,  Stenographer.     (Waltham.) 

John  E.  Ostrander,  A.M.,  C.E.,  Meteorologist. 

Charles  E.  Marshall,  Ph.D.,  Professor."^ 

Leon  A.  Bradley,  Ph.D.,  Assistant  Research  Professor. 

Joseph  B.  Lindsey,  Ph.D.,  Chemist. 

Edward  B.  Holland,  Ph.D.,  Research  Professor. 

Fred  W.  Morse,  M.Sc,  Research  Professor. 

Carlton  P.  Jones,  M.Sc,  Assistant  Research  Professor. 

John  G.  Archibald,  M.Sc,  Assistant  Research  Professor. 

Paul  Nelson,  B.Sc,  Investigator. 

Harry  L.  Allen,  Laboratory  Assistant. 

James  R.  Alcock,  Assistant  in  Animal  Nutrition. 

Miss  INIargaret  C.  Eppler,  Clerk. 

Fred  C.  Seaes,  M.Sc,  Professor. 

Jacob  K.  Shaw,  Ph.D.,  Research  Professor. 

John  S.  Bailey,  M.Sc,  Assistant  Research  Professor.- 

Walter  L.  Cutler,  Laboratory  Assisiant. 

Ray  G.  Smiley,  B.Sc,  Investigator.* 

Miss  Ethelyn  Streeter,  Stenographer. 

John  C.  Grahajvi,  B.Sc,  Professor. 
Frank  A.  Hays,  Ph.D.,  Research  Professor. 
Miss  Ruby  Sanborn,  A.B.,  Investigator. 
Miss  Esther  M.  Post,  Clerk. 


■jral  Engineering.  CHRISTIAN  I.  GuNNESS,  B.Sc,  ProfesSOr. 


eterinary  Science 

7  id  Animal 
ithology. 


G.  Edward  Gage,  Ph.D.,  Professor. 

Norman  J.  Pyle,  V.M.D.,  AssistoMt  Research  Professor 

of  Avian  Pathology. 
Harold  F.  Rowley,  B.Sc,  Technical  Assistant. 

Began  work  January  1,  1927.  2  Deceased.  ^  On  leave.  ^  Temporary. 


CONTROL  SERVICE. 

:nri  D.  Haskins,  B.Sc,  Official  Chemist,  Fertilizer  Control. 
HLip  H.  Smith,  M.Sc,  Official  Chemist,  Feed  Control. 
;well  S.  Walker,  B.Sc,  Assistant  Official  Chemist,  Fertilizer  Control. 
lank  J.  KoKOSKi,  B.Sc,  Analyst,  Feed  o.nd  Fertilizer  Control. 
.  W.  Goodwin,  B.Sc,  Analyst,  Feed  and  Fertilizer  Control. 
lEDERicK  A.  McLaughlin,  B.Sc,  Microscopist,  Feed  Control. 
MES  T.  Howard,  Inspector,  Feed  and  Fertilizer  Control. 
iss  Cora  B.  Grover,  Stenographer,  Feed  and  Fertilizer  Control. 
3NRY  Van  Roekel,  M.S.,  D.V.M.,  Specialist,  Poultry  Disease  Elimination. 
JFTON  B.  Waite,  Field  Agent,  Poultry  Disease  Elimination. 
:rs.  Leila  Prescott,  Analyst,  Poultry  Disease  Elimination. 
iss  Rebecca  L.  Mellor,  Clerk,  Poultry  Disease  Elimination. 
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REPORT  OF  THE  DIRECTOR. 

Sidney  B.  Haskell. 
Organization  under  the  Purnell  Fund. 

Since  my  last  report  the  resources  of  the  Station  have  been  increased  by™ 
passage  of  the  national  Purnell  act.  This  brings  to  the  Station  additional  Fed'a 
appropriation,  commencing  at  $20,000  annually  in  1925,  and  increasmg  j-e.ly 
until  a  total  of  160,000  is  expected  to  be  reached  in  1929.  The  Station  is  now  inthe 
middle  of  its  second  year  under  the  Purnell  fund  appropriation. 

As  with  other  government  funds,  expenditures  can  be  made  only  on  the  1  ^ 
of  project  approved  at  Washington.  In  certain  of  their  aspects  these  probla- 
are  of  regional  nature,  in  which  the  Station  cooperates  with  ottier  experinnt 
stations  in  fulfilling  the  purposes  of  the  Purnell  act. 

While  the  bill  authorizing  the  appropriation  of  funds  is  somewhat  general  et 
it  specifically  contemplated  three  lines  of  work  to  be  carried  out  under  this  fid: 
namely,  in  agricultural  economics,  in  farm  management,  and  in  home  econonbs. 
Following  the  provisions  of  the  bill,  therefore,  the  efforts  of  the  Station  have  ibn 
intensified  in  these  three  lines. 

The  first  outstandmg  product  of  the  Purnell  act  in  the  field  of  agricult  al 
economics  was  in  participation  by  the  Station  in  the  New  England- wide  survey  of  :ie 
New  England  orchard  industry.  This  gives  to  actual  and  potential  orcharcits 
means  of  estunating  production  in  years  to  come.  It  gives  the  industry  an  Ip-' 
portunity  had  by  no  other  similar  industry  to  anticipate  a  constantly  gro\if 
market  program.  It  shows  what  may  be  done  by  well  thought  out  econ(  ic 
research  for  the  guidance  of  agricultural  industries. 

Work  in  farm  management  was  not  formally  organized  until  the  very  en(of 
the  year  (1926),  although  it  was  projected  a  year  earlier.     This  contempl  « 
detailed  study  of  the  competitive  position  of  the  more  important  farm  enter 
of  Massachusetts.     It  is  expected  that  this  work  will  be  valuable  in  two  direci 
first,  in  giving  our  growers  certain  standards  of  efficiency  to  which  they 
approximate  if  they  are  to  meet  the  competition  of  these  other  regions;  and  st 
in  gi^dng  our  educational  forces  a  body  of  data  on  which  to  base  their  work 
times  past  lack  of  such  fundamental  data  has  been  responsible  for  much  ji. 
directed  effort. 

Research  studies  in  home  economics  were  instituted  in  the  fall  and  wintc  oi 
1925  and  1926.  The  subject  chosen  was  "Food  Consumption  of  School  Chile 'l 
m  Relation  to  Health."  This  was  frankly  a  survey  study,  designed  to  detom  u 
the  facts  in  the  field,  and  to  find  where,  if  at  all,  the  research  service  of  the  St 
may  be  of  service  to  Massachusetts  country  life.  For  the  purpose  of  making  .. 
study  the  College  loaned  to  the  Station  the  services  of  Miss  Helen  Knowl  ii, 
Assistant  Professor  of  Home  Economics.  She  gave  good  service.  On  accnit 
of  difficulties  in  filling  the  place  permanently,  it  was  not  possible  to  effect  1  al 
organization  until  toward  the  end  of  1926. 

Work  of  a  different  nature  has  been  instituted  in  the  departments  of  lu  i- 
cultural  manufactures  and  of  dairy  manufactures.  The  central  thought  in  1  i 
has  to  do  with  food  conservation,  partly  through  prevention  of  waste,  i- 
through  manufacture,  and  finally  through  relieving  market  glut  by  en;u  - 
producers  to  remove  a  part  of  their  product  to  be  manufactured  and  placed  on  ic 
market  at  other  seasons.  In  the  department  of  dairy  manufactures  there  is  h 
added  objective  of  developing  ways  and  means  through  wliich  manipulati> 
dairy  products  in  milk-handhng  depots,  creameries  and  ice-cream  plants  nur  • 
made  more  efficient  and  kept  under  better  control.  "- 

To  a  very  small  degree  increased  resources  due  to  the  Purnell  Fund  have 
used  in  supporting  existing  projects,  particularly  those  in  the  department  of  pou 
husbandry.  In  the  genetics  work  of  this  department  data  have  been  accumula 
beyond  the  ability  of  the  available  force  of  the  Station  to  analyze  and  adj 
For  this  reason  a  small  apportionment  was  made  to  the  department,  by  m 
of  which  this  work  is  being  cleared  up. 


).  31  5a 

Organization  of  the  Market  Garden  Field  Station. 
5ince  my  last  report  the  research  staff  at  the  Market  Garden  Field  Station  has 
sn  completed.  This  now  consists  of  a  plant  physiologist,  a  plant  pathologist 
i  an  entomologist.  The  last  two  also  give  service  to  the  orchard  industry, 
i  for  this  reason  are  assigned  to  the  Field  Station  from  the  home  offices,  rather 
\,n  having  direct  membership  in  the  Field  Station  staff.  To  all  intents  and 
'poses,  however,  they  represent  a  part  of  the  scientific  manpower  mobilized  in 
1  eastern  part  of  the  State,  to  assist  in  solving  those  problems  which  handicap 
•  market  gardening  and  vegetable  growing  industry. 

rhe  advance  made  in  the  research  study  of  many  vital  problems  since  the  transfer 
the  plant  from  Lexington  to  Waltham  abundantly  justifies  the  wisdom  of  the 
istees  in  making  this  transfer,  and  in  securing  from  the  Legislature  appropriation 
the  purpose. 

Rebuilding  the  Cranberry  Station. 
rhe  building  at  the  Cranberry  Station  was  destroyed  by  fire  on  the  night  of 
ly  30,  1926.  All  equipment  was  lost.  Fortunately  all  records  and  reports 
:e  in  a  fire-proof  safe,  which  went  through  the  fire  without  damage  to  the  interior, 
addition  to  the  loss  to  the  Station  was  the  loss  of  personal  equipment  used  in 
:  Station  service  and  owned  by  the  superintendent  of  the  Station,  Dr.  H.  J. 
inklin,  by  Mr.  Lacroix,  by  Dr.  N.  E.  Stevens,  detailed  by  the  United  States 
partment  of  Agriculture,  and  by  the  Cape  Cod  Cranberry  Association, 
n  rebuilding,  the  Station  profited  by  the  experience  of  the  past  dozen  years, 
I  now  has  a  laboratory  better  suited  to  the  needs  of  the  Station.  The  new 
Idings  are  of  cement,  with  garage  separate  from  the  main  building.  There  is 
re  laboratory  space,  and  better  toilet  facilities  than  in  the  building  which  was 
troyed. 

vice  of  the  Cranberry  Station. 

The  service  of  the  Cranberry  Station  continues  to  be  appreciated.  The  frost 
■nings,  developed  by  Dr.  Franklin  as  a  result  of  intensive  study  of  meteorological 
snomena,  have  come  to  be  widely  utilized,  with  the  distribution  of  the  warnings 
;he  expense  of  the  growers.  The  fact  that  most  of  the  insect  enemies  attacking 
cranberry  bog  are  now  under  control  in  one  way  or  another  goes  back  to  the 
ay  successful  entomological  studies  conducted  in  the  past  twelve  years  by  Dr. 
.nklin.  It  is  expected  that  the  results  of  these  studies  will  be  shortly  brought 
3ther  in  a  comprehensive  bulletin. 

•  Development  of  Station  Land, 

am  glad  to  be  able  to  report  continued  progress  in  the  development  of  the 
j  loks  Farm,  purchased  through  funds  appropriated  by  the  Legislature  in  1922, 
experimental  purposes.  The  first  objectives  of  this  purchase,  namely  the  study 
pertain  problems  connected  with  tobacco  and  with  onion  culture,  are  in  a  fair 
uof  being  attained. 

Q  tobacco,  by  agreement  with  the  Connecticut  Agricultural  Experiment  Station 
I  ch  also  carries  on  research  with  this  crop,  the  Massachusetts  Station  is  taking 
ts  special  field  the  problem  of  soil  inhabiting  diseases  as  influenced  by  manage- 
it  practices  followed.  The  whole  promises  to  give  a  contribution,  not  alone  to 
cal  industry  of  considerable  importance,  but  to  a  better  understanding  of  certain 
damental  principles  of  soil  fertility. 

)wing  to  lack  of  funds  the  special  work  with  onions  was  not  started  until  the 

ing  of  1925.     The  main  item  in  the  research  program  for  this  industry  has  to  do 

h  finding  and  improving  that  source  of  seed  which  will  give  to  Massachusetts 

ducers  the  best  possibility  of  competing  with  other  regions.     In  addition  a 

siderable  area  is  laid  out  to  comparative  experiments  with  lime  and  with  ferti- 

rs.    These  investigations  will  become  more  valuable  with  every  passing  year. 

n  both  phases  of  the  work  the  Experiment  Station  has  the  benefit  of  cooperation 

i  advice  from  committees  of  growers,  respectively  Advisory  Committee  on 

C)acco  and  Advisory  Committee  on  Onions.     The  thanks  of  the  Station  are  due 

i  ;he  members  of  these  committees,  for  the  care  and  thought  which  they  give  to 

i  problems  relating  to  their  particular  industries,  and  the  oversight  which  they 

?p  to  the  development  of  a  sound  research  program. 

1 'he  equipment  at  the  Tillson  Farm  has  been  greatly  improved  by  the  addition 
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of  the  cottage  for  the  plant  foreman,  with  laboratorj^  quarters  for  staff  membt;. 
With  this  equipment  the  farm  is  now  being  used  in  the  ser\-ice  of  four  departmer ;: 
poultry  husbandry  having  the  first  call  on  land  facihties;  the  department  of  bot:  y 
with  station  administration  making  certain  studies  in  the  pastures;  the  depr;- 
ment  of  botany  carrying  on  certain  of  its  tobacco  disease  studies  on  the  area ;  i  d 
finally',  the  department  of  pomology  conducting  its  study  on  hardiness  in  peacl ;. 
One  more  piece  of  major  equipment  is  needed,  a  combined  grain  storage  and  r  t 
cellar,  to  make  the  farm  more  nearly  self-supporting.  When  this  is  built,  Uttle  m  e 
in  the  way  of  expensive  equipment  or  apparatus  will  be  needed. 

The  Station  Research  Program. 

The  catalog  of  active  projects  of  the  Experiment  Station  represents  the  resca  h 
program  as  it  is  at  any  given  moment.  Rarely  can  such  a  program  repre? 
well-rounded  effort  to  meet  all  of  the  research  needs  of  any  agricultural  incL  - 
of  the  State.  Recognition  must  always  be  given  to  research  being  carried  oiiii 
other  states;  problems  of  finance  and  of  personnel  may  prevent  certain  necessv 
projects  from  being  undertaken.  The  time  factor  in  carrying  out  the  sevnl 
projects  often  prevents  institution  of  new  work.  It  goes  without  saying,  howe^-, 
that  through  the  aid  of  advisory  committees  of  farmers  and  of  staff  commit t*?, 
the  attempt  is  being  made  at  all  times  to  keep  our  research  programs  in  Une  v.h 
existing  need. 

Catalog  op  Active  Projects,  December  1,  1926. 
Agricultural  Economics. 

9.  Study  of  taxation  of  farm  property.    Assistant  Research  Professor  H. 
Yount.    The  work  on  this  project  is  nearly  completed,  and  the  results  will  S( 
be  published. 

10b.  A  study  of  the  performance  of  different  varieties  of  apples,  and  mari 
value  of  product.  Assistant  Research  Professor  L.  P.  Jefferson.  Carried  on' 
cooperation  with  a  number  of  growers  in  different  parts  of  the  State.  Th 
growers  have  agreed  to  lay  before  the  Station  harvesting  and  marketing  reco' 
to  be  secured  over  the  next  few  years. 

10c.  The  consumer  demand  for  apples.  Assistant  Research  Professor  L. 
Jefferson.  Contemplates  a  detailed  study  of  sales  and  sales  resistance  both  wit 
and  without  the  State. 

11.  A  study  of  the  supply  and  market  distribution  of  Massachusetts  poul 
products.     Assistant  Research  Professor  H.  W.  Yount. 

12.  A  study  of  the  prices  of  eggs  and  poultry  in  Massachusetts^  Assist 
Professor  D.  W.  Sawtelle  and  Assistant  Research  Professor  H.  W.  Yount. 

The  preceding  projects  overlap  somewhat.  They  recognize  the  fact  of  seri 
competition  between  New  England  poultry  products  and  those  imported  fr 
other  sections,  and  are  designed  to  give  a  basis  for  the  sound  competitive  devel 
ment  of  the  Massachusetts  industry. 
Agricultural  Engineering. 

1.  Investigation  of  apple  storage  houses.  Professor  C.  I.  Gunness.  Dati 
support  of  this  project  are  being  taken  in  cooperation  with  operators  of  orch| 
storehouses  in  different  parts  of  the  State. 

2 .  Refrigerating  and  mechanical  factors  involved  in  freezing  ice-cream .  Prof es 
C.  I.  Gunness. 

Agronomy. 

2.  Tobacco  cropping  system  investigation.  Research  Professor  J.  P.  Joi 
The  most  marked  result  secured  to  date  has  been  that  of  establishing  the  super; 
ity  of  continuous  cropping  of  tobacco  over  rotation  cropping.  In  tliis  respect 
Massachusetts  results  differ  from  those  which  have  been  reported  from  olj 
tobacco  sections.  Since,  as  a  matter  of  convenience  in  meeting  existing  mai 
demand,  Massachusetts  growers  find  it  necessary  to  shift  from  one  crop  to  anot 
fairly  frequently,  it  will  be  advantageous  if  methods  may  be  found  whereby  rotat 
cropping  rather  than  continuous  cropping  may  be  developed. 

2a.  Accessory  tobacco  rotation  plots.     Research  Professor  J.  P.  Jones. 

4.  Study  of  residual  effects  of  fertilizers.    Research  Professor  J.  P.  Jones. 

5.  A  field  study  of  tobacco  production  in  Massachusetts.    Professor  A. 
Beaumont.     Represents  a  survey  study  of  tobacco  production  in  Massachuse 
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ginally  it  was  expected  that  records  would  be  taken  for  three  or  more  years, 
[ay  in  sorting  and  curing  the  tobacco  has  made  this  impossible,  and  raised 
istion  as  to  whether  the  method  is  entirely  sound.  The  project  will  be  dis- 
itinued  in  another  year. 

b.  Investigation  of  the  role  of  organic  matter  in  the  production  of  onions, 
•t  II,  field  work.  Research  Professor  J.  P.  Jones.  Attempts  to  maintain  the 
iply  of  organic  matter  by  the  use  of  different  cover  crops.  To  date  the  most 
rked  result  is  the  raising  of  question  as  to  the  necessity  of  any  particular  provision 
the  maintenance  of  organic  matter  in  continuously  cropped,  heavily  fertilized 
an  soils. 

..  Study  of  the  growth  of  onions  as  influenced  by  differential  liming.  Research 
[ifessor  J.  P.  Jones. 

I .  Effect  of  varying  the  ratio,  amount  and  concentration  of  plant  nutrients 
j)lied  in  onion  growing.     Research  Professor  J.  P.  Jones. 

1.  Study  of  the  effect  of  crops  plus  their  specific  fertilizers  upon  those  which 
ow,  with  special  reference  to  tobacco.  Research  Professor  J.  P.  Jones.  Sup- 
nents  Agronomy  2,  and  is  designed  primarily  to  determine  the  influence  of 
erent  previous  crops  on  the  tobacco  crop. 

]5.  A  study  of  the  relative  efficiency  of  "based"  and  ''unbased"  sulfate  of 
jnaonia  as  carriers  of  nitrogen.     Professor  A.  B.  Beaumont. 
6.  Study  of  the  relation  of  inorganic  and  organic  toxins  to  brown  root-rot  of 
i  acco.     Research  Professor  J.  P.  Jones. 

i  7.  The  nitrogen  intake  of  Havana  tobacco.     Professor  A.  B,  Beaumont. 
1 8.  Onion  breeding  work.     Research  Professor  J.  P.  Jones.     Owing  to  the  fact 
]t  very  little  onion  seed  is  now  raised  in  Massachusetts,  growers  are  finding 

irer  control  over  varieties  and  seed  sources  than  was  formerly  the  case.  The 
tion  is  attempting  to  determine  the  factors  which  lead  to  good  type  of  a  storable 
'ket  onion. 

j9.  The  determination  of  the  influence  of  varjdng  the  quantity  of  fertilizer 
rogen  on  the  yield  and  quality  of  Havana  tobacco  when  topped  at  different 
)  fhts.    Research  Professor  J.  P.  Jones. 

0.  Testing  onion  sets  and  seed  in  the  greenhouse.     Research  Professor  J.  P. 
f  es.    By  means  of  testing  in  the  greenhouse  it  was  hoped  to  get  advance  measure- 
1  its  of  seed  and  set  potency  in  the  growing  of  onions.     To  date  the  attempt 
ij  been  unsuccessful. 
3  my. 

.  Investigation  of  black  root-rot  of  tobacco.     Research  Professor  W.  L.  Doran. 

ults  thus  far  secured  are  reported  in  Bulletin  229,  "Soil  Reaction  and  Black 

it-Rot  of  Tobacco." 

.  Investigation  of  a  carrot  blight.    Assistant  Research  Professor  E.  L.  Guba. 

ried  out  in  cooperation  with  the  Market  Garden  Field  Station  at  Waltham, 
ij  practically  ready  for  publication. 

3.  Ecological  study  of  pasture  vegetation.  Director  S.  B.  Haskell  and  Professor 
^  7.  Osmun.  A  brief  progress  report  is  printed  in  Bulletin  230,  under  the  title 
'  tter  Feed  from  Permanent  Pastures." 

8.  Control  of  diseases  of  greenhouse  vegetables.    Research  Professor  W.  L. 

an. 

?a.  Investigation  of  downy   mildews   of   cucumber   and  lettuce.    Research 

'essbr  W.  L.  Doran. 

).  Investigation  of  tobacco  brown  root-rot.     Research  Professor  W.  L.  Doran. 

iplementary  to  Agronomy  16,  mentioned  above.  It  represents  one  of  three 
li  irse  lines  of  attack  on  that  problem. 

.  Investigation  of  the  use  of  chemicals  for  eradication  of  nematodes  and  para- 
i   fungi  in  greenhouse  soils.    Assistant  Research  Professor  L.  H.  Jones. 
P|  if  and  Animal  Chemistry. 

Record  of  the  Station  herd.  Professor  J.  B.  Lindsey  and  Assistant  Research 
Pj  'essor  J.  G.  Archibald.  Consists  in  the  routine  measurement  of  feed  consumed 
^  milk  produced.     The  work  has  now  been  carried  on  for  thirty-one  years. 

t.  A  study  of  the  availability  of  soil  potash  with  the  object  of  developing  a 
3Jl  em  of  diagnosis  for  soils  of  the  State.     Research  Professor  F.  W.  Morse. 

'.  Investigation  of  the  role  of  physical  condition  in  artificial  feeds  for  calves. 
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Professor  J.  B.  Lindsey  and  Assistant  Research  Professor  J.  G.  Archibald.  Resul 
have  been  pubhshed  in  Bulletin  223,  "Milk  Substitutes  in  the  Rearing  of  Yourt 
Calves,"  and  in  the  article  "Skim  Milk  Powders  in  the  Rearing  of  Young  Calve^ 
in  Bulletin  230.  Owing  to  the  increasing  sale  of  milk  in  a  fluid  form,  it  has  bee; 
difficult  for  Massachusetts  dairymen  to  raise  replacement  stock;  and  on  accouii 
of  quarantine  restrictions  it  has  also  been  difficult  safely  to  pm-chase  such  stoci; 
This  project,  therefore,  was  instituted  as  part  of  a  study  to  develop  vvays  and  meaii 
of  meeting  the  situation.  The  appearance  on  the  market  of  artificially  dried  ski ' 
milk  of  various  kinds  gives  a  satisfactory  source  of  food  wlaich  may  meet  the  iv 

19.  The  value  of  inorganic  calcium  phosphate  in  the  promotion  of  growth 
milk  production.     Professor  J.  B.  Lindsey  and  Assistant  Research  Professor  J.  (> 
Archibald.     Results  to  date  reported  in  the  article  "Mineral  Matter  for  Daii! 
Cows"  in  BuUetin  230;  and  in  Scientific  Contribution  46,  "The  Value  of  Calciir" 
Phosphate  as  a  Supplement  to  the  Ration  of  Dairy  Cows." 

20.  A  study  of  the  fundamental  factors  affecting  adhesiveness,  toxicity, 
general  efficiency  of  copper  fungicides.     Research  Professor  E.  B.  Holland, 
partial  report  has  been  printed  in  Scientific  Contribution  52,  "The  Preparat, 
and  Effectiveness  of  Basic  Copper  Sulphates  for  Fungicidal  Purposes." 

21.  Study  of  nitrogen  fixation  in  the  presence  of,  or  as  the  result  of,  growth  i 
legumes  versus  non-legumes  under  certain  deffiied  agronomic  conditions.  R: 
search  Professor  F.  W.  Morse.  Carried  on  in  coordination  with  Microbiology  j 
Some  of  the  old  fertilizer  experiment  plots  of  the  Experiment  Station,  which  haveha  ■ 
no  fertilizer  or  other  applied  nitrogen  for  forty  years,  are  being  used  in  the  stud; J 

24.  Chemical  changes  which  occur  in  the  cranberry  during  ripening  and  afti 
harvesting.     Research  Professor  F.  W.  Morse. 

25.  Studying  the  mineral  requirements  for  the  growth  of  dairy  heifers.    Profe.-- 
J.  B.  Lindsey  and  Assistant  Research  Professor  J.  G.  Archibald,  1_ 
Cranberry.  i" 

1.  Injurious  and  beneficial  insects  affecting  the  cranberry.     Research  Profess(l  ■ 
H.  J.  Franklin.     One  insect  has  been  reported  in  Scientific  Contribution  4 1 
"The  Life  History  and  Control  of  the  Cranberry  Weevil,  Anthonomus  IVIusculi 
Say  (Coleoptera:  Curculionidae.) 

2.  Cranberry  disease  work.  (In  co5peration  with  the  Bureau  of  Plant  Industr; 
United  States  Department  of  Agriculture.)       Research  Professor  H.  J.  Franklii ; 

3.  Weather  observations  with  reference  to  frost  protection.  (In  cooperaticj 
with  the  Weather  Bureau  of  the  United  States.)  Research  Professor  H.  J.  Franklii j 
Frost  warnings  are  sent  out  in  the  spring  and  fall  at  critical  times,  at  the  expenij 
of  the  growers.  This  represents  an  effective  application  of  a  difficult  researcj 
study  in  meteorology.  |j 

5.  Blueberry  investigations.     Research  Professor  H.  J.  Franklin.  '■ 

Dairy  Manufactures. 

2.  A  study  of  washing  powders  for  dairy  use.  Assistant  Research  Profc 
A.  W.  PhiUips. 

3.  The  quinhydrone  electrode  in  the  dairy  laboratory.  Assistant  Resean 
Professor  A.  W.  Phillips. 

Entomology. 

10.  Dates  of  hatching  of  scale  insects  and  when  to  spray  for  them.  Assist ;u 
Research  Professor  A.  I.  Bourne. 

12.  Determination  of  best  strength  of  lime-sulfur.  Assistant  Research  Prof(^ 
A.  I.  Bourne.  Progress  report,  "Tests  of  Lime-Sulfur  Solution  and  Some  ol 
Substitutes  against  San  Jose  Scale,"  printed  in  Bulletin  226. 

16.  Investigation  of  materials  wliich  promise  value  in  insect  control.  Assistni 
Research  Professor  A.  I.  Bourne. 

17.  Control  of  onion  thrips.  Assistant  Research  Professor  A.  I.  Bourne.  Pr^;: 
ress  report,  "A  Study  of  the  Life  History  and  Control  of  the  Onion  Thrips,!, 
in  Bulletin  227.  Field  work  on  the  control  of  onion  thrips  has  been  completet 
with  development  of  a  spray  which,  applied  properly,  gives  control.  Unfortuj 
nately,up  to  the  time  of  wi'iting,no  machine  has  been  developed  capable  of  sprajinji 
under  high  pressure  on  closely  planted  rows  such  as  we  have  in  the  onion  field^ 
This  project  is  being  carried  until  such  time  as  the  proper  machine  becomes  avail 
able,  or  can  be  developed. 
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18.  Adaptation  of  the  recommended  spray  schedule  for  the  control  of  orchard 
'lects  to  Eastern  Massachusetts  conditions.  Assistant  Research  Professor  W.  D. 
Uitcomb. 

!l9.  Control  of  plum  curculio  in  apples.    Assistant  Research  Professor  W.  D. 
\'iitcomb. 
\rm  Management. 

la.  A  study  of  competitive  status  of  Massachusetts  farm  enterprises.    R.  L. 
jghell. 
f  iilizer  Control. 

I.  To  study  the  availability  of  the  nitrogen  contained  in  several  processed 
:;anic  ammoniates  and  other  products  for  which  a  high  availability  is  claimed. 
lj)fessorH.  D.  Haskins. 

Dunds. 

j..  Demonstration  experiment  —  lawns,  lawn  grasses,  and  lawn  management. 

fijistant  Professor  L.  S.  Dickinson. 

fme  Economics. 

; . .  Food  consumption  of  school  children  in  relation  to  health.    Assistant  Professor 

i  S.  Davies.    A  survej^  study  carried  on  in  three  rural  towns,  with  the  cooperation 

:;he  schools  and  of  the  State  Department  of  Health. 

f  rticultural  Manufactures. 

!  .  The  extraction  of  fruit  juices  in  the  manufacture  of  fruit  jellies.     Research 

[j)fessor  C.  R.  Fellers. 

!.  Manufacture  and  preservation  of  cranberry  products.  Research  Professor 
:  R.  Fellers. 

!.  Utilization  of  onions  by  canning.     Research  Professor  C.  R.  Fellers. 
hrket  Garden  Field  Station. 

'.  Study  of  the  factors  influencing  heading  of  greenhouse  lettuce.  Assistant 
[search  Professor  V.  A.  Tiedjens.  A  report  of  one  phase  of  this  study  was 
r|fited  as  Scientific  Contribution  No.  31,  "Stimulation  of  Plant  Growth  by  Means 
;i  Electric  Lighting." 

i).  Study  of  conditions  affecting  the  production  and  vegetative  propagation  of 
laragus.  Assistant  Research  Professor  V.  A.  Tiedjens.  Some  of  the  results 
:this  study  are  reported  in  Scientific  Contribution  36,  "Some  Physiological 
.-;  )ects  of  Asparagus  Officinalis."  Supplements  the  earlier  work  of  the  Experiment 
;  tion  in  cooperation  with  the  United  States  Department  of  agriculture  in  breeding 
t  rust-resistant  Washington  asparagus.  It  was  found  that  this  asparagus, 
aaough  of  very  high  quality,  was  quite  variable  between  hill  and  hill,  which  gave 
rl)  to  the  attempt  to  propagate  vegetatively  and  thus  retain  the  best  produced  by 
■!d.  Encouraging  progress  has  been  made,  although  the  method  is  not  yet 
fidy  for  general  distribution. 

!i.  Investigation  of  susceptibility  to  corn  borer  attack  of  varieties  of  sweet  corn 
a.  influenced  by  time  of  planting.  P.  W.  Dempsey.  Carried  on  on  the  basis 
3 1  five-year  program  and  financed  cooperatively  by  the  Corn  Borer  Laboratory 
Arlington,  supported  by  the  United  States  Government,  and  the  Market  Garden 
Bid  Station.  Marked  differences  in  susceptibility  to  attack  are  associated 
ft h  time  of  planting;  but  thus  far  injury-free  dates  have  not  been  established. 

0.  Variety  improvement  through  seed  and  root  selection:  (a)  The  improvement 
oaeets  {Beta  vulgaris)  through  selection  of  roots  and  seed  production;  (b)  The 
inrovement  of  carrots  {Daucus  carota)  through  selection  of  roots  and  seed  pro- 
d  !tion.    Assistant  Research  Professor  V.  A.  Tiedjens. 

1.  Control  of  red  spiders  on  cucumbers  in  greenhouses.  Assistant  Research 
F'fessor  W.  D.  Whitcomb.  Merged  with  the  project  immediately  following, 
3  ng  to  the  fact  that  both  insect  and  disease  have  to  be  cared  for  in  a  single  spray 
D  dusting. 

la.  Control  of  greenhouse  red  spider  and  powdery  mildew  of  cucumbers  by 
i  )mbination  spray .  Assistant  Research  Professor  W .  D .  Whitcomb  and  Assistant 
R  learch  Professor  E.  F.  Guba. 

2.  Biology  and  control  of  garden  cutworms.  Assistant  Research  Professor 
^'D.  Whitcomb.  ^ 

3.  The  genetics  of  greenhouse  cucumbers  in  relation  to  shape,  size,  color  and 
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set  of  fruit.    Assistant  Research  Professor  V.  A.  Tied j ens.    A  preliminary  re  rt 
was  published  as  Bulletin  225,  "Yellow  Pickle  in  Greenhouse  Cucumbers." 

14.  Cold  resistance  in  sweet  corn  in  its  relation  to  quality,  size  and  earlii^ 
Assistant  Research  Professor  V.  A.  Tied] ens.  ;: 

15.  The  control  of  eggplant  wilt  caused  by  Verticillium  albo-atrum  R  anrB. 
Assistant  Research  Professor  E.  F.  Guba. 

Microbiology. 

4.  Addition  to  "Study  of  nitrogen  fixation  in  the  presence  of,  or  as  the  resul  jf, 
growth  of  legumes  versus  non-legumes  under  certain  defined  agronomic  conditio 
Assistant  Research  Professor  L.  A.  Bradley. 

Pomology. 

1.  Study  of  interrelation  of  stock  and  scion  in  apples.  Research  Professor  J  v 
Shaw.  Progress  report,  "Effect  of  Stock  on  Scion,"  in  Bulletin  226.  Prcct 
started  in  1912,  on  the  basis  of  a  twenty-year  program.  As  the  orchards  wer(€t 
out  on  leased  land,  it  must  come  to  maturity  before  1932.  Significant  differed 
in  the  interrelation  of  stock  and  scion  have  been  shown. 

2.  A  study  of  the  tree  characters  of  fruit  varieties.  Research  Professor  JJ. 
Shaw.  Supplements  the  project  on  Leaf  Characters  of  Apple  Varieties  wliic  'n 
the  basis  of  present  work  in  nursery  certification. 

_  3.  The  genetic  composition  of  peaches.  Research  Professor  J.  K.  Shaw.  Sc  i- 
tific  Contribution  40,  "Autumn  Development  of  Peach  Fruit  Buds,"  is  a  re  rt 
on  certain  studies  made  in  connection  with  this  project. 

5.  Comparison  of  cultivation  and  sod  m^ulch  in  a  bearing  orchard.  Resersh 
Professor  J.  K.  Shaw.  Scientific  Contribution  39,  "Sod-Nitrate  vs.  Cultivam 
in  Apple  Orchard."  Trees  in  nitrated  sod  mulch  have  made  better  gro-nth  id 
given  larger  yields  than  trees  under  cultivation.  Results  differ  from  those  seci  xl 
in  other  sections,  but  apparently  are  fairly  typical  of  much  of  the  orchard  'a 
of  southern  New  England. 

8.  Test  of  cover  crops  for  apple  orchards.     Research  Professor  J.  K.  Shaw. 

9.  Testing  methods  of  pruning.  Research  Professor  J.  K.  Shaw.  Prog  ss 
report  in  Bulletin  226,  "Pruning  Young  Apple  Trees." 

12.  Apple  variety  fruit  spur  study.  Research  Professor  J.  K.  Shaw  and  As  t- 
ant  Research  Professor  C.  P.  Jones. 

13.  A  study  of  varieties  of  tree  fruits.  Research  Professor  J.  K.  Shaw.  A 
routine  project,  consisting  of  the  taking  of  many  records  on  some  thousand  )t 
fruit  trees  annually,  these  being  available  for  classification  in  terms  of  vari^r, 
soil,  fertility  treatment,  management,  etc. 

14.  Study  of  the  relation  of  winter  injury  of  brambles  to  differential  fertihza  n 
with  potash  salts.  Research  Professor  J.  K.  Shaw,  Assistant  Research  Profe  )r 
C.  P.  Jones  and  Professor  A.  V.  Osmun. 

16.  Test  of  different  amounts  of  nitrate  of  soda.     Research  Professor  J.  K.  Shv. 

17.  A  study  of  the  cultivation  of  the  high  bush  cranberry.  {Viburnum  opuV). 
Research  Professor  J.  K.  Shaw. 

18.  Comparison  of  cultivation  and  heavy  mulching  for  apples  and  pears.  Reso.  li 
Professor  J.  K.  Shaw.  Heavy  mulching  with  material  brought  into  the  orcbd 
has  produced  a  growth  typical  of  a  plentiful  nitrogen  supply.  Chemical  anal  is 
has  shown  enormous  production  of  nitrates  beneath  the  mulch. 

19.  A  study  of  the  effects  of  fertilizer  limitation  on  fruit  plants.  Rese;ih 
Professor  J.  K.  Shaw.  Scientific  Contribution  38,  "Some  Unusual  Result?  n 
Fertilizing  Fruit  Plants."  Carried  on  on  the  old  North  Soil  Test,  full  repca 
of  which  were  pubhshed  in  Bulletin  212.  The  trees  have  a  staged  condition  brou  it 
about  by  many  years  of  differential  fertiUzation.  Differences  in  growth  '«' 
enormous. 

Poultry  Husbandry. 

1.  Broodiness  in  poultry.  Research  Professor  F.  A.  Hays.  Technical  BulK" 
7,  "Broodiness  in  Relation  to  Fecundity  in  the  Domestic  Fowl." 

2.  Breeding  poultry  for  egg  production.  Research  Professor  F.  A.  Hft- 
Scientific  Contribution  30,  "The  Application  of  Genetic  Principles  in  Breedg 
Poultry  for  Egg  Production";  also  Bulletins  211  and  215,  published  several  >'c  > 
ago. 

2a.  Statistical  study  of  heredity  in  Rhode  Island  Red  breed  of  poultry.    - 
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ch  Professor  F.  A.  Hays.  Technical  Bulletins  8,  "Winter  Cycle  and  Winter 
se  in  Relation  to  Winter  and  Annual  Egg  Production"  and  9,  "Annual  Per- 
;ncy  in  Relation  to  Winter  and  Annual  Egg  Production;  also  Bulletin  220 
lished  several  years  ago. 

A  genetic  study  of  Rhode  Island  Red  color.  Research  Professor  F.  A.  Hays, 
ntific  Contribution  43,  "Inheritance  of  Plumage  Color  in  the  Rhode  Island 
.  Breed  of  Domestic  Fowl." 

Determination  of  genetic  laws  governing  results  in  inbreeding  of  poultry. 
earch  Professor  F.  A.  Hays. 

The  hatchability  of  eggs.  Research  Professor  F.  A.  Hays.  Manuscript 
■  in  press;  also  Technical  Bulletin  6,  published  several  years  ago. 

urinary  Science. 

The  standardization  of  avian  diphtheria,  roup,  or  bird  pox  virus  and  vaccines 
1  special  reference  to  improving  the  treatment  of  the  disease.  Assistant 
earch  Professor  N.  J.  Pyle. 

Ascertaining  what  percentage  of  pullets  in  a  breeding  flock  should  be  laying 
ire  blood  should  be  tested  for  indications  of  bacillary  white  diarrhoea  infection, 
fessor  G.  E.  Gage  and  H.  Van  Roekel.  Project  carried  on  by  the  Poultry 
iase  Control  Service,  in  response  to  evidence  from  the  field  indicating  decreased 
ctiveness  of  the  test  when  applied  too  early  in  the  life  of  the  puUet  flock. 

Projects  Completed  or  Discontinued. 

icultural  Economics. 

.  Boston  food  supply  study.    Research  Professor  R.  J.  McFall.    Completed, 

yet  published. 

1.  The  determination  of  amount  of  food  products  received  in  the  New  England 

mming  area.  Research  Professor  R.  J.  McFall.  Completed,  manuscript 
Quitted. 

,  Study  of  the  costs  of  marketing  apples.  Assistant  Research  Professor  L.  P. 
livson.  Completed,  results  published  in  Bulletin  224,  "The  Cost  of  Marketing 
I  Apple  Crop  of  1923." 

3.  Economic  factors  underlying  the  supply  and  market  distribution  of  New 

;land   apples.    Assistant   Research   Professor   L.    P.    Jefferson,     Completed, 

Its  published  in  Bulletin  226,  article  entitled  "The  Apple  Situation";  and 

ietin  228,  "An  Economic  Study  of  the  Massachusetts  Apple  Industry." 

)a.  Study  of  the  market  outlets  for  Massachusetts  (and  New  England)  apples. 

stant  Research  Professor  L.   P.   Jefferson.     Completed,  manuscript  nearly 

[y  for   publication. 

5.  Study  of  the  competitive  factors  influencing  the  supply  of  market  milk  and 

m  in   Massachusetts.    Research   Professor   R.    J.    McFaU.     Discontinued, 

iuscript  being  prepared  for  publication  as  a  bulletin. 

momy. 
Investigation  of  the  value  of  Hubam  or  annual  sweet  clover  as  compared  to 
i  biennial  clovers.    Assistant  Professor  C.  A.   Michels.    Discontinued  as  a 
I  ion  project. 
Soil  fertility  studies  on  the  South  Soil  Test.     Research  Professor  J.  P.  Jones. 

lontinued  on  account  of  unavoidable  disturbance  from  surrounding  buildings. 
Test  of  meadow  fescue  versus  timothy  under  varying  drainage  conditions. 

essor  A.  B.  Beaumont.     Discontinued  on  account  of  soil  variation  being 

3vered. 

I.  Investigation  of  the  role  of  organic  matter  in  the  production  of  onions. 

1  I.  Pot  work  with  soils  deficient  in  organic  matter.  0.  E.  Street.  Dis- 
:i  inued  as  methods  were  found  unsatisfactory. 

I.  Effect  of  fractional  application  of  fertilizer  materials  on  growth,  maturity 
t|  quality  of  onions.     Research  Professor  J.  P.  Jones.     Combined  with  Project  9. 

!.  Study  of  relationship  of  soil  moisture  content  to  yield  and  quality  of  tobacco, 
ijiarch  Professor  J.  P.  Jones.     Discontinued,  methods  unsatisfactory. 
ji.  Examination  of  the  influence  of  source  of  seed  in  onion  production.      0.  E. 
tet.    Combined  with  Project  18. 

:.  The  determination  of  the  influence  of  certain  nitrogenous  fertilizer  materials 
D.he  yield  and  quality  of  Havana  tobacco.  Research  Professor  J.  P.  Jones. 
l| laced  by  Project  19. 
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Botany. 

1.  Optimum  conditions  of  light  for  plant  response.  Assistant  Professor  I  L 
Clark.  Discontinued  on  account  of  resignation  of  Professor  Clark  from  be 
Station  staff. 

5.  Experimental  spraying  for  control  of  cucumber  mildew  under  glass.  Prof e  or 
A.  V.  Osmun.     Merged  with  Project  18. 

6.  Investigation    of    onion    diseases.    Professor    A.    V.    Osmun.     Comi 
Results  reported  in  Technical  Bulletin  4,  "Development  and  Pathogenesis 
Onion  Smut  Fungus";  Bulletin  221,  "The  Smut  Disease  of   Onions";  Sci 
Contributions  4,  "An  Improved  Formaldehyde  Tank  for  the  Onion  Drill 
"The  Relation  of  Soil  Moisture  to  Formaldehyde  Injury  of  Onion  Seedliu  ' - 
32,  "Controlling  Onion  Smut  with  Kalimat";  42,  Comparative  Susceptibilit  of 
Onion  Varieties  and  of  Species  of  AUium  to  Urocystis  Cepulae";  Bulletin  7, 
article  entitled  "Onion  Blight  or  Downy  Mildew." 

14.  Investigation  on  control  of  tobacco  wildfire.     Research  Professor  I  J. 
Anderson.     Completed,  results  reported  in  Bulletins  203,  "Tobacco  Wildfii- 
Preliminary  Report  of  Investigations";  213,  "Tobacco  Wildfire  in  1922";  Sci 
Contributions  27,  "Overwintering  of  Tobacco  Wildfu'e  Bacteria  in  New  Eng : 
and  33,  "Susceptibility  of  Nicotiana  Species,  Varieties  and  Hybrids  to  Ti 
Wildfire." 

16.  Relation  of  soil  character  to  occurrence  of  onion  smut.  Research  Pr- 
P.  J.  Anderson.  Completed.  For  reports,  see  bulletins  and  articles  hstecl 
Project  6. 

17.  Study  of  apple  black  rot  control  and  the  dusting  schedule.  Rese  :h 
Professor  W.  L.  Doran.  Completed,  results  pubHshed  in  Bulletin  222,  '  x- 
periments  on  the  Control  of  Apple  Scab  and  Black  Rot  and  Spray  Injury  in  19  ." 

20.  Investigation  of  nematode  eradication  in  greenhouse  soils  by  the  u^  ni 
calcium  cyanide.  (In  cooperation  with  American  Cyanamid  Company.)  A-  i- 
ant  Research  Professor  L.  H.  Jones.    Superseded  by  Project  21. 

Plant  and  Animal  Chemistry. 

22.  Determining  the  nutritive  value  of  hydrolized  sawdust.  Professor  J  B. 
Lindsey  and  Assistant  Research  Professor  J.  G.  Archibald.  Completed,  re:  ts 
published  in  Scientific  Contribution  48,  "The  Composition,  Digestibility  id 
Feeding  Value  of  Hydrolized  Sawdust." 

23.  Study  of  coloring  matter  in  cranberries.  Research  Professor  F.  W.  ^L  e. 
Manuscript  submitted  for  publication. 

Cranberry. 

6.  Cranberry  bud  development  investigation.  D.  S.  Lacroix.  CompU  J. 
Results  published  in  Scientific  Contribution  50,  "Cranberry  Flower-Bud  Invesi  :i- 
tions." 

Dairy  Manufactures. 

1.  Determining  factors  influencing  volume  weight  in  ice-cream.  Assistant  e- 
search  Professor  A.  W.  PhiUips.     Completed,  manuscript  submitted. 

Entomology. 

4.  Control  of  squash  vine  borer.  Assistant  Professor  H.  N.  Worthley.  di- 
pleted,  results  published  in  Bulletin  218,  "The  Control  of  the  Squash  Vine  B  er 
in  Massachusetts." 

5.  Control  of  the  squash  bug.    Assistant  Professor  H.  N.  Worthley.     - 
continued.     Reports  published  in  Scientific  Contributions  7,  "The  Squash  l-'i-i 
Massachusetts  {Anasa  trislis  De  Geer)  with  Notes  on  the  Parasite  Trie: 
pennipes  (Dipt.,  Tach.)";  19,  "The  Biology  of  Trichopoda  pennipes  Fab.  (D- 
Tachinidae),  a  Parasite  of  the  Common  Squash  Bug." 

9.  Number  of  generations  of  codling  moth  in  Massachusetts  and  whether  sj^ 
for  a  second  generation  is  advisable.  Assistant  Research  Professor  A.  I.  P' 
Completed,  manuscript  nearly  ready  for  publication. 

13.  Study  of  possible  injurious  effects  of  Scalecide  on  trees.      Assistm 
search  Professor  A.  I.  Bourne.     Preliminary  report  in  Bulletin  226,  entitled 
Results  from  Spraying  with  Scalecide";  final  report  being  prepared. 

14.  Does  spraying  orchards  kill  bees?  Assistant  Research  Professor  A  '■ 
Bourne.    Completed,  manuscript  nearly  ready  for  publication. 
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).  A  study  of  the  factors  influencing  the  efficiency  of  nicotine  in  dusts  and  spray 
Itures.    Assistant  Professor  H.  N.  Worthley.     Discontinued  on  account  of  the 

'nation  of  Professor  Worthley.     Manuscript  submitted. 

n  Management. 
Investigation  of  farm  organization  and  labor  efficiency  on  Massachusetts 

IS.    Professor  J.  A.  Foord.     Discontinued. 

robiology. 

Soil  fertility  as  influenced  by  micro-organisms  in  their  relation  to  the  presence 
disappearance   of   organic  matter.    Assistant   Professor  C.   H.   Werkman. 

jrseded  by  Project  4.     A  report  of  some  of  the  results  was  published  as  Scien- 

Contribution  37,  "Biological  Investigation  of  Peat." 

lology. 

Test  of  fertilizers  in  a  sod  mulch  orchard.  Research  Professor  J.  K.  Shaw, 
■.ontinued  on  account  of  injury  to  orchard. 

i.  Orchard   fertilization.    Research   Professor   J.    K.    Shaw.    Discontinued. 
;port  of  the  fertilizer  studies  in  this  orchard  was  published  several  years  ago 
ulletin209. 
).  Test  of  fertilizers  for  pears.    Research  Professor  J.  K.  Shaw.    Discontinued 

[Recount  of  attack  of  blight. 

Study  of  fruit  harvesting  and  storage.    G.  J.  Raleigh.     Completed,  results 

Jished  in  U.  S.  D.  A.  Department  Bulletin  1406. 
rivary  Science. 

The  therapeutic  efficiency  of  avian  diphtheria,  roup,  or  bird  pox  vaccines, 
stant  Research  Professor  N.  J.  Pyle.  Completed,  results  pubhshed  in  Technical 
etin  10,  "The  Therapeutic  Efficiency  of  Avian  Diphtheria,  Roup,  and  Bird 

(J  Vaccines  and  Bacterins." 

Publications,  1925-1926. 
uring  the  period  covered  by  this  report,  and  as  a  measure  of  economy  which 
3  also  to  efficiency  in  distribution  of  material,  many  of  the  reports  of  the 
)us  projects  have  been  published  through  technical  and  scientific  journals, 
er  than  in  the  regular  bulletin  series  of  the  Experiment  Station.  With  the 
lopment  of  the  Extension  Service,  the  primary  audience  to  which  results  of 
irch  work  in  agricultural  science  are  presented  consists  of  teachers  and  ex- 
ion  specialists  rather  than  of  actual  farmers.  It  is  believed  that  this  change 
0  way  decreases  the  service  of  the  Station  to  its  main  constituents,  the 
ers  of  the  State.  Furthermore,  the  definite  preparation  of  manuscript  for 
stricted  audience  leads  to  more  efficient  preparation  of  manuscript  than  is 
ible  when  the  audience  consists  of  diverse  groups.  The  following  shows  the 
ications  of  the  years  in  question : 

Annual  Repobt. 
lirty-seventh  annual  report  with  index. 

Bulletins. 
221.    The  Smut  Disease  of  Onions,  by  P.  J.  Anderson  and  A.  Vincent  Osmun. 

(|222.  Experiments  on  the  Control  of  Apple  Scab  and  Black  Rot  and  Spray 
Injury  in  1924,  by  W.  L.  Doran. 

;q223.  Milk  Substitutes  in  the  Rearing  of  Young  Calves,  by  J.  B.  Lindsey  and 
J.  G.  Archibald. 

ic224.    The  Costs  of  Marketing  the  Apple  Crop  of  1923,  by  Lorian  P.  Jefferson. 

_c 225.    Yellow  Pickle  in  Greenhouse  Cucumbers,  by  Victor  A.  Tiedjens. 

ic]226.    Research   Service   to    the    Massachusetts   Apple    Industry:    Progress 
j  Reports,  by  Lorian  P.  Jefferson  and  Hubert  W.  Yount,  J.  K.  Shaw, 

_  I  William  Doran,  J.  S.  Bailey  and  A.  I.  Bourne. 

icj227.  The  Connecticut  Valley  Onion  Industry:  Progress  Reports  of  Experi- 
mental Work,  by  Lorian  P.  Jefferson,  A.  B.  Beaumont  and  0.  E. 
Street,  A.  Vincent  Osmun  and  A.  I.  Bourne. 

0228.  An  Economic  Study  of  the  Massachusetts  Apple  Industry,  by  Hubert 
W.  Yount  and  Lorian  P.  Jefferson. 
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No.  229.     Soil  Reaction  and  Black  Root-Rot  of  Tobacco,  by  P.  J- Anderst, 

Vincent  Osmun  and  W.  L.  Doran. 
No.  230.    Research  Service  to  Massachusetts  Animal  Industry:  Progress  Ren 

by  J.  B.  Lindsey,  J.  G.  Archibald  and  Sidney  B.  Haskell. 

Bulletins,  Technical  Series. 
No.    7.    Broodiness  in  Relation  to  Fecundity  in  the  Domestic  Fowl,  by 

Hays  and  Ruby  Sanborn. 
No.    8.    Winter  Cj'^cle  and  Winter  Pause  in  Relation  to  Winter  and  Annuo  E 

Production,  by  F.  A.  Haj^s  and  Ruby  Sanborn. 
No.    9.     Annual  Persistency  in  Relation  to  Winter  and  Annual  Egg  Produ  ic 

by  F.  A.  Hays  and  Ruby  Sanborn. 
No.  10.     The  Therapeutic  Efficiency  of  Avian  Diphtheria,  Roup,  and  Bir  I 

Vaccines  and  Bacterins,  by  Norman  J.  Pyle. 

Bulletins,  Control  Series. 
No.  31.     Control  of  Bacillary  Wliite  Diarrhoea,  1924-1925,  by  P.  E.  Bran.e 
No.  32.     Inspection  of  Commercial  Feedstuffs  (1925),  by  Philip  H.  Smit  a 

Frank  J.  Kokoski. 
No.  33.     Inspection  of  Conmiercial  Fertilizers  (1925),  by  H.  D.  Haskins,  ,. 

Walker  and  George  B.  Dalrymple. 
No.  34.    Inspection  of  Agricultural  Lime  Products  (1925),  by  H.  D.  Hfd: 

L.  S.  Walker  and  G.  B.  Dakymple. 
No.  35.    Control  of  Bacillary  White  Diarrhoea,  1925-1926,  by  P.  E.  Brai  e 
No.  36.    Inspection  of  Commercial  Feedstuffs  (1926),  by  Philip  H.  Smit  a 

Franlv  J.  Kokoski. 
No.  37.     Inspection  of  Commercial  Fertilizers  (1926),  by  H.  D.  Haskin^,  . 

Walker  and  M.  W.  Goodwin. 
No.  38.     Inspection  of  Lime  Products  Used  in  Agriculture  (1926),  by 

Haskins,  L.  S.  Walker  and  M.  W.  Goodwin. 

Meteorological  Reports. 
Nos.  433-456,  inclusive. 

Scientific  Contributions. 
No.  30.     The  Application  of  Genetic  Principles  in  Breeding  PoultiT  fo 

Production,  by  F.  A.  Hays.     In  Poultry  Sci.  4 :43-50.     1924-25. 
No.  32.     Controlling  Onion  Smut  with  Kalimat,  by  P.  J.  Anderson.     In  ] 

pathology   14:569-574.     1924. 
No.  33.    Susceptibility  of  Nicotiana  Species,  Varieties  and  Hybrids  to  T( 

Wildfire,  by  P.  J.  Anderson.     In  Phytopathology  15:77-84. 
No.  34.    The  Availability  of  Subsoil  Potash,  by  Sidney  B.  Haskell.    In  Sc 

19:105-114.     1925. 
No.  35.    Annual  Crops  from  Biennial  Bearing  Apple  Trees,  bj'-  Brooks  D. 

InAmer.Soc.Hort.  Sci.  Proc.  300-302.     1924. 
No.  36.    Some  Physiological  Aspects  of  Asparagus  Officinalis,  by  Victor  A. 

jens.     In  Amer.  Soc.  Hort.  Sci.  Proc.  129-140.     1924. 
No.  37.     Biological  Investigation  of  Peat,  by  Arao  Itano.    In  Jour.  Bact. 

95.     1925. 
No.  38.    Some  Unusual  Results  in  Fertilizing  Fruit  Plants,  bv  J.  K.  Sha^l 

Amer.  Soc.  Hort.  Sci.  Proc.  281-286.     1924. 
No.  39.    Sod-Nitrate  vs.  Cultivation  in  the  Apple  Orchard,  by  J.  K.  Sha\ 

Amer.  Soc.  Hort.  Sci.  Proc.  328-337.     1924. 
No.  40.    Autumn  Development  of  Peach  Fruit  Buds,  by  J.  S.  Bailey.    In 

Soc.  Hort.  Sci.  Proc.  30-33.     1924. 
No.  41.    The  Economics  of  Fertilizer  Use  in  the  LTnited  States,  by  Sidij 

Haskell.     In  Jour.  Amer.  Soc.  Agron.  17 :198-210.     1925. 
No.  42.     Comparative  Susceptibility  of  Onion  Varieties  and  of  Species  of 

to  Urocvstis  Cepulae,  hy  P.  J.  Anderson.    In  Jour,  Agr.  Re 

31:275-286.     1925. 
No.  43.    Inheritance  of  Plumage  Color  in  the  Rhode  Island  Red  Breed  of  Do 

Fowl,  by  F.  A.  Hays.     In  Genetics  11:355-371.     1926. 
No.  44.    The  Digestibility  and  Energy  Values  of  Feeds  for  Horses,  by  J.  B.  Li 
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C.  L.  Beals  and  J.  G.  Archibald.  In  Jour.  Agr.  Research  32:569-604. 
1926. 

,  45.  Life  History  of  Ustilago  Striaeformis  (Westd.)  Niessl  which  Causes  a 
Leaf  Smut  in  Timothy,  by  W.  H.  Davis.  In  Jour.  Agr.  Research 
32:69-75.     1926. 

,  46.  The  Value  of  Calcium  Phosphate  as  a  Supplement  to  the  Ration  of  Dairy- 
Cows,  by  J.  B.  Lindsey  and  J.  G.  Archibald.  In  Jour.  Agr.  Research 
31:771-791.     1925. 

47.  The  Life  History  and  Control  of  the  Cranberry  Weevil,  Anthonomus 

Musculus  Say  (Coleoptera:  Curculionidae),  by  Donald  Sewall  Lacroix. 
In  Jour.  Econ.  Ent.  19 :819-829.     1926. 

48.  The  Composition,  Digestibility  and  Feeding  Value  of  Hydrolyzed  Saw- 

dust, by  J.  G.  Archibald.     In  Jour.  Dairy  Sci.  9:251-271.     1926. 

49.  The  Bacteriophage  in  Relation  to  Salmonella  Pullora  Infection  in  the 

Domestic  Fowl,  by  Norman  J.  Pylc.     In  Jour.  Bact.  12 :245-260.     1926. 

50.  Cranberry  Flower-Bud  Investigations,  by  Donald  Sewall  Lacroix.    In 

Jour.  Agr.  Research  33:355-363.     1926. 

51.  The  Balance  of  Trade  in  Farm  Products,  by  Lorian  P.  Jefferson.    In 

Jour.  Farm  Econ.  8:451-461.     1926. 

52.  The  Preparation  and  Effectiveness  of  Basic  Copper  Sulphates  for  Fungi- 

cidal Purposes,  by  E.  B.  Holland,  C.  0.  Dunbar  and  G.  M.  Gilligan. 
In  Jour.  Agr.  Hesearch  33 :741-751 .     1926. 

j  Control  Activities  of  the  Experiment  Station. 

1  addition  to  its  main  functions  of  a  research  agency,  the  Experiment  Station 
;  dnisters  four  control  laws,  namely,  providing  for  chemical  control  of  commercial 
stuffs  sold  within  the  State,  and  of  commercial  fertilizers  and  lime,  providing 
I  the  testing  of  pouhry  for  baciUary  white  diarrhoea,  and  inspection  of  dairy 
jSware.  In  the  first  three  of  these,  which  are  the  major  control  activities  of 
;  Station,  reports  were  published  covering  the  operations  of  both  1925  and  1926. 
'  iher  comment  on  this  phase  of  the  work  is  not  needed  at  this  time, 
icrease  in  knowledge  regarding  the  properties  of  certain  agricultural  com- 
i  ities,  and  conditions  governing  their  effective  use,  make  necessary  three  changes 
I  dsting  control  laws,  as  follows: 

';  The  great  increase  in  the  use  of  cod  liver  oil  and  other  vitamin  carriers,  in 
ui  animal  and  human  nutrition,  makes  necessary  a  form  of  guarantee  under 
^;h  they  may  be  sold,  different  from  any  which  has  previously  been  in  common 
£  ;e.  Existing  knowledge  as  to  conditions  governing  vitamin  potency  does  not 
lant  hard-and-fast  control  such  as  is  now  exercised  to  a  degree  on  ordinary 
)liiercial  mill  feeds.  Without  doubt,  also,  the  United  States  Government 
a  a  function  in  the  matter,  which  may  better  be  exercised  than  the  authority 
I  dividual  states.  Until  such  time  as  the  Government  takes  over  this  function 
Q'  exercises  it  in  an  effective  way,  purchasers  are  at  the  mercy  of  unscrupulous 
liufacturers  and  dealers.  The  principle  involved  should  be  that  of  the  correct 
'  ing  act,  to  the  effect  that  whatever  is  claimed  for  the  product  sold  should  be 
3ct  to  check  by  a  neutral  state-supported  agency. 

In  the  field  of  fertilizers  and  other  products  sold  for  the  purpose  of  increasing 

iJDroductivity  of  the  soil,  there  is  now  an  array  of  inoculants  which  is  giving 

;o  serious  thought  as  to  effective  use.     These  are  classified  in  two  groups:  first, 

lied  legume  inoculants,  the  use  of  which  is  fau-ly  well  established,  but  which 

is  State  are  sold  without  examination  by  any  neutral  agency  to  check  state- 

i  made;  and  general  inoculants,  the  use  of  which  is  not  yet  well  established. 

He  there  have  not  yet  been  standard  control  methods  worked  out  to  govern 

Male  of  these  products,  yet  the  general  application  of  a  correct  labeling  principle 

iliDe  fail-  to  the  manufacturer  and  give  to  our  farmers  and  other  users  a  degree 

fjotection  which  is  sadly  needed. 

_  «j  A  more  elastic  financial  system  is  needed  in  the  administration  of  the  poultry 
islse  law.  This  activity  is  now  practically  self-supporting.  It  is  impossible, 
oiver,  to  foresee  the  need  in  any  given  year.  Our  budgets,  of  necessity,  are 
laii  out  practically  a  year  before  they  become  effective.  I  therefore  suggest 
M  in  administering  this  law  the  Trustees  ask  for  a  sum  materially  greater  than 
Ot  allowed  —  $14,000  or  $15,000  —  and  arrive  at  an  understanding  whereby 
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expenditures  above  a  certain  minimum  —  possibly  the  present  appropriat  n 
$10,000  —  be  allowed  only  in  so  far  as  income  is  produced  to  match  the  inc  !j 
This  plan,  if  allowed,  will  preserve  the  system  of  a  fixed  budget  with  responsi] 
to  State  authorities  for  expenditures,  and  at  the  same  time  introduce  the  pri  i\ 
of  a  revolving  fund. 

Service  Activities  of  the  Station  akd  Institution. 
In  addition  to  the  formal  research  servdce,  which  represents  the  primary  fu  ;t 
of  the  Experiment  Station,  and  the  miscellaneous  items  of  chemical  and  bio].?] 
control  which  are  administered  by  the  Station  as  a  matter  of  convenienc  i 
tradition  rather  than  of  logical  organization,  there  is  a  mass  of  border-line  work  h 
for  lack  of  a  better  term  has  been  called  "ser\'ice.''  This  includes  participator 
spray  service  for  orchardists  with  reference  to  the  time  of  applying  spraj's  for  c.i1 
of  insect  and  disease;  frost  warnings  issued  from  the  Cranberry  Station;  diait 
of  poultry  diseases,  plant  diseases  and  soil  troubles;  miscellaneous  analj'tical  V( 
on  products  sent  in  for  examination;  supplying  legume  inoculants;  chemic;i£ 
bacteriological  analysis  of  water  and  bacteriological  examination  of  milk  ip 
ticipation  on  a  small  scale  in  potato  seed  certification  and  supplj'ing  neutral  sj  c: 
ists  for  orchard  certification;  and  other  sunilar  serA^ces.  In  as  far  as  is  pc  si 
this  work  is  done  on  a  fee  basis,  it  being  expected  that  the  fee  mil  be  suffic  n 
large  to  meet  actual  costs.  It  is  the  hope  of  the  station,  furthermore,  to  disco  ii 
this  service  as  rapidly  as  cooperative  or  commercial  organizations  develop  sc  is 
make  the  service  unnecessary.  At  the  present  time,  however,  the  fact  it 
service  is  a  rather  serious  drain  on  research  funds,  and  in  at  least  one  depai  Q( 
has  been  carried  on  to  such  an  extent  as  ahnost  to  inhibit  successful  prose  ti 
of  fundamental  research.  In  the  opinion  of  the  writer  this  work  should  1  V( 
formally  recognized  status  in  the  College,  and  should  attempt  to  correlate  ;  c 
office  all  of  such  work  regardless  of  where  or  under  what  diAdsion  it  may  be  dc  j. 
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THE  SMUT  DISEASE  OF  ONIONS 

By  P.  J.  Anderson  and  A.  V.  Osmun 


INTRODUCTION 


Commercial  onion  growing  in  Massachusetts  sixty  years  ago  was  confined  to  the 
tern  part  of  the  state,  centering  especially  in  Essex  county  about  the  Danvers 
tion.  But  continuous  cropping  brought  diminishing  yields  year  by  year  until 
growers  found  that  they  could  no  longer  produce  a  profitable  return  on  onions 
n  in  that  fertile  section.  New  land  must  be  found,  and  the  industry  shifted 
dually  to  the  west  until  now  practically  all  of  the  Massachusetts  domestic  supply 
;urplus  onions  is  produced  in  the  Connecticut  Valley.  The  fertile  acres  of  the 
ivers  section,  famous  onion  center  since  colonial  days,  are  no  longer  planted  to 
ims. 

When  we  inquire  into  the  reasons  for  the  diminishing  crops  and  the  westward 
I  ting  of  the  industry  we  find  that  the  most  important  contributing  factor  was  the 
:'ease  in  the  prevalence  and  destructiveness  of  smut  until  the  toll  which  it  took 
ed  out  the  profits.  A  field  once  thoroughly  infested  with  smut  was  permanently 
'linated  from  profitable  onion  growing,  and  since  no  method  of  checking  the 
:ase  had  been  discovered  at  that  time,  the  inevitable  result  was  the  migration  of 
I  industry  from  a  section  so  largely  planted  to  onions. 

The  Connecticut  Valley  region,  however,  did  not  long  escape.  Year  by  year, 
;  it  became  more  prevalent;  fields  were  being  planted  to  other  crops  and  the  his- 
:  ■  of  Danvers  was  in  a  fair  way  to  be  repeated  along  the  Connecticut,  when  the 
1  laldehyde  method  of  controlling  smut  was  discovered  and  the  industry  saved 
1  the  Valley. 

But  the  formaldehyde  method  as  worked  out  by  the  pathologists  of  twenty  years 
;  was  far  from  satisfactory.  The  formulas  of  application  which  they  recom- 
\.  ded  were  cumbersome  and  the  machinery  inadequate.  The  writers  were  unable 
1  ad  a  single  grower  in  the  Connecticut  Valley  who  was  applying  the  formaldehyde 
:  irding  to  the  rates  of  dilution  and  distribution  which  were  recommended  by  the 
)  lologists.  Finding  these  inconvenient,  the  practical  growers  modified  them  in 
)  3us  ways  to  suit  themselves.     The  results  obtauied  were  more  various  than  the 

5  of  apphcation.  Some  were  successfiil;  many  had  partial  control;  others  ruined 
L  irop.  Lack  of  uniformly  successful  results  caused  many  to  condemn  the  method 
j  either  to  plant  the  fields  to  less  profitable  crops  or  to  omit  the  formaldehyde  and 
1  the  onion  crop  at  a  reduced  profit  or  an  actual  loss. 

iuch  was  the  situation  when  the  writers  began  their  investigation  of  onion  smut 

)18.    The  whole  field  of  control  seemed  ripe  for  a  reworking. 

t  was  necessary  that  a  formula  of  applying  the  formaldehyde  be  determined  and 
s  iardized  for  Connecticut  VaUey  conditions,  a  formula  which  should  be  practical 
1  he  grower  and  at  the  same  time  could  be  depended  on  to  control  the  disease  and 
)  3ause  serious  injury  to  the  onions.  The  machine  for  apphcation  must  be  im- 
'<  ed.  The  behavior  and  hfe-history  of  the  smut  fungus  throughout  the  whole 
}i  must  be  carefully  studied  with  the  special  object  of  finding  a  better  method  of 
'i  )atuig  the  disease.      Many  other  minor  problems  were  yet  unsolved. 

'  )uring  the  last  six  years  the  investigation  has  been  prosecuted  in  the  laboratory 
li  greenhouse  during  the  winter  and  in  the  fields  of  the  onion  growers  of  Simder- 
E ,  Amherst  and  Leverett  and  on  the  Experiment  Station  farm  during  the  growing 
8»n.  It  was  essential  that  the  field  control  experiments  be  continued  through  a 
lis  of  years  on  different  farms  because  it  was  found  that  the  season  and  other 


en\aronmental  conditions  influenced  the  results  of  the  treatment  and  it  was  de^a 
ble  to  develop  a  method  which  would  be  suitable  for  everj^  year  under  a  wide  r[ig 
of  conditions.  The  \  riters  beheve  that  after  six  years  of  experimenting  the^iir 
ready  to  publish  definite  recommendations.  In  the  present  bulletin  there  arelja 
presented  the  experiments  and  data  on  which  the  recommendations  are  based,  £b| 
with  the  results  of  some  other  accessory  Unes  of  investigation  on  onion  smut.  ' 

HISTORY  OF  THE  DISEASE 

Onion  smut  is  probably  a  disease  of  American  origin,  although  its  history  piv\ 
ous  to  1857  is  unloiown.     Onions  have  been  cultivated  and  used  by  all  the  ci'vifeei 
races  of  the  world  in  all  ages.     Starting  v/ith  the  inscriptions  on  the  pyramids,  lien 
is  an  enormous  amount  of  ancient  and  modern  literature  on  all  phases  of  oniontiiin 
onion  culture,  but  it  contains  no  mention  of  smut  or  any  trouble  which  miglj  b( 
interpreted  as  smut  previous  to  the  middle  of  the  19th  centmy,  when  it  wasiirs 
found  in  New  England.     If  smut  is  of  Old  World  origin,  this  omission  is  cert|nl) 
nothing  short  of  remarkable.     Is  it  not  more  probable  that  it  occurred  in  an  hm 
spicuous  way  on  some  other  closely  related  American  plant  and  thence  passed 
to  the  onion  which  it  found  to  be  a  more  suitable  host?     To  be  sure,  we  ha' 
pubhshed  record  of  its  occurrence  on  any  other  American  plant  (except  fo:  ;& 
record  of  a  wild  onion,  Alliuni  Nf-vndenss,  in  the  Far  West) ;  but  when  one  r  jail 
that  new  diseases  and  new  hosts  of  disease  organisms  are  being  discovered  ever\iaj 
and  that  it  may  occur  on  its  wild  host  plant  only  as  an  inconspicuous  seedhn  iij 
ease,  this  does  not  seem  to  be  a  serious  objection.     The  fact  that  the  diseas  1 
been  found  on  twenty-six  other  species  of  plants  of  the  same  genus  not  previ 
reported  as  affected  by  smut  (p.  8)  indicates  that  all  of  the  host  plants  of  the 
smut  have  not  yet  been  found. 

The  first  pubhshed  record  of  the  existence  of  onion  smut  which  the  ■^Titers  . 
seen  is  in  the  Proceedings  of  the  Essex  Institute  for  1857  (31:  207,  211-214)''' 

Since  this  interesting  article  seems  to  have  escaped  the  notice  of  other  stu  mii 
of  the  diseaset  and  is  in  a  rather  inaccessible  publication  we  quote  it  in  full,  ^tj 
field  meeting  of  the  society  at  Beverly,  Mass.,  on  June  24,  1857,  a  letter  was  rejili 
the  secretary  from  Mr.  J.  W.  Proctor,  i  a  Dan  vers  farmer.  This  letter  accordi 
the  report  of  the  secretary,  Mr.  Wheatland, 

"treated  of  the  smut  of  the  onion  and  of  a  maggot,  which  attacks  that  vegehljj 
threatening  serious  injury  to  the  onion  crops.  He  considered  that  at  least  hal 
estimated  crop  of  the  present  season  would  be  lost.  This  letter  was  referrec 
committee  consisting  of  Messrs.  S.  P.  Fowler,  George  D.  Phippin,  and  Heil 
King,  in  order  that  it  might  make  the  necessary  investigation,  and  report  cj 
subject  at  some  subsequent  meeting  of  the  Society." 

At  the  next  meeting,  which  was  held  at  Wenham  on  July  10,  1857,  Mr.  Gtl 
Phippin  of  Salem,  made  the  following  report  on  onion  smut:  glii 

"As  to  the  second  agency  found  so  destructive  in  the  cultivation  of  the  i 
your  committee  report  that  the  smut  found  growing  in  the  leaves  of  the  onion 
has  been  examined  under  the  microscope;  but  the  specimens  used  were  so  imj 
that  no  information  of  a  decisive  character  has  been  obtained.  It  is  eviden 
the  smut  of  the  onion  is  a  parasitical  fungus  which  originates  and  develops 
within  the  cellular  tissues  of  the  leaves  looking  in  some  stages  of  growth  lilce  tl 
ments  of  a  Botrytis.  It  makes  its  appearance  on  the  first  leaf  and  descends  i 
the  root  destroying  the  texture  and  rendering  the  leaf  spongy  and  streaked 
black  dust.     Perhaps  then  it  may  originate  from  the  use  of  too  much  puti 


*Numbers  in  parenthesis  refer  to  bibliography  in  the  back  of  this  bulletin.  Numbers  after  i. 
give  the  page  on  which  statements  referred  to  may  be  found. 

tAll  the  writers  on  onion  smut  who  have  mentioned  the  matter  at  all  (Farlow,  Thaxter,  Stone, 
Cornu,  et  al.)  quote  as  the  first  published  record,  the  observation  of  Ware  (51),  12  years  later.  Pn 
more  thorough  search  through  the  agricultural  literature  of  Essex  County  just  previous  to  1857  wou 
earlier  allusions  to  smut.  j 

JTcn  years  previous  to  this  date  Mr.  Proctor,  who  appears  to  have  been  an  onion  grower  of  cons 
prominence,  presented  "An  Essay  on  the  Cultivation  of  the  Onion"  before  the  Essex  Agricultural     ''di 
(33)  in  which  he  gave  considerable  attention  to  the  pests  and  enemies  of  the  onion,  but  no  mention     k 
of  smut.     The  fact  that  a  practical,  keen  observer  like  Air.  Proctor  had  never  seen  smut  leads  us  t(     '  ' 
that  it  was  not  present  at  that  early  date  in  the  Danvere  section. 


matter  in  the  soil  helped  toward  development  by  a  peculiar  low  and  damp  atmos- 
phere. Ihe  use  of  muscle-bed  mud  for  culture  of  onions  is  well  known  but  we  have 
not  ascertained  whether  such  manuring  is  liable  to  the  fly  or  not.  An  overmanured 
soil  made  so  by  too  much  putrescent  animal  or  vegetable  matters  could  be  treated 
with  lime  ashes  or  charcoal,  which  by  helping  to  absorb  the  ammonia  would  check 
the^termentary  process  so  favorable  to  the  growing  of  fungi  of  every  kind 
_  It  would  be  interesting  to  ascertain  whether  this  particular  species  of  smut 
is  to  be  found  upon  the  leaves  of  the  wild  garlic  (Allium  canadense)  for  it  may  be 
that  a  more  succulent  condition  of  the  cultivated  plant  as  in  our  field  onion,  may  be 
more  susceptible  to  this  disease  from  the  high  culture  which  it  obtains.  Such  para- 
:  sitic  plants  destructive  to  crops,  indicate  the  tendency  toward  extinction  of  a  par- 
'  ticular  variety  and  the  remedy  may  lie  in  changing  the  seed  or  by  inducing  some 
newer  form,  not  liable  to  be  thus  affected." 

The  next  published  record  of  the  disease  is  in  the  appendix  of  the  17th  annual 
?  u  *^^  Massachusetts  Board  of  Agriculture  (51:10)  in  which  is  printed  an 
Iress  by  Mr.  Benjamin  P.  Ware,  a  Marblehead  farmer,  before  the  Essex  A.^ricul- 
al  bociety  on  September  29,  1869.  He  states  that  smut  is  "vej^y  destructive 
.nmg  the  most  promising  fields  ...  to  scenes  of  desolation,"  and  that  it  "so  im- 
gnates  the  land  with  its  spore  as  to  render  it  unsafe  to  plant  onions  for  several 
-js  on  land  thus  affected."  In  view  of  our  present  knowledge  of  the  long  time 
j  mred  for  impregnation  of  the  land,  these  statements  indicate  that  smut  was  not  a 
I  \r  disease  m  Essex  County  in  1869,  but  that  it  must  have  existed  for  many  years 
(ere  is  evidence  according  to  Thaxter  (44:131)  that  it  occurred  in  Connecticut  as 
!ly  as  1860,  although  there  is  no  published  record.  In  his  report  of  the  U  S 
partment  of  Agriculture  for  1869  (7:224)  the  commissioner,  Mr.  Horace  Capron" 
'otes  a  pageto  onion  smut,  but  mentions  no  locality  except  Massachusetts! 
Urn  this,  one  judges  that  it  was  not  known  to  occur  in  other  states  at  that  time 
;the  U.S.  Commissioner's  report  for  1872,  (43:193)  Mr.  Thomas  Taylor  the 
(Toscopist,  mentions  a  field  of  four  acres  in  Swampscott  where  the  disease  was  so 
I .  that  the  field  was  abandoned .  In  the  same  report,  he  published  the  first  figures 
■  'Hion  smut  spores.  The  first  accurate  scientific  description  of  the  disease  and  its 
jsal  fungus  IS  by  Farlow  (14:  ^64)  in  the  appendix  of  the  report  of  the  Massachu- 
j  is  hoard  of  Agriculture  for  1876.  He  states  that  at  that  time  it  was  not  known 
(iccur  anywhere  except  m  Massachusetts  and  Connecticut  and  presents  convinc- 
:;  evidence  that  it  was  of  recent  origin. 

iSummiiig  up  all  the  evidence  in  regard  to  the  origin  of  smut  we  may  say  that  in 
hrobabmty  it  easted  on  some  native  American  plant  closely  related  to  the  onion 
f  first  made  its  appearance  on  the  cultivated  species  about  1850  in  New  England. 
I  From  New  England  it  has  spread  to  all  of  the  onion-growing  regions  of  the  north- 
f  United  States,  but  is  not  kno^m  to  occur  in  the  southern  states.  In  1889  it  was 
.  wn  to  be  present  m  Ohio  and  Pennsylvania  (44:135)  and  in  Vermont  (25-141) 
(i^Jersey  m  1890  (20:352),  New  York,  previous  to  1869  (37),  Iowa,  about  1900,' 
:21b)  and  reached  the  Pacific  coast  about  1911  (6:187).  The  date  of  introduc- 
i'l  ^?^o  o|^^er  states  is  not  recorded,  but  at  present  it  is  known  to  occur  in  Indiana, 
..CIS,  Wi^sconsm,  Missouri,  North  Dakota,  Delaware,  Kentucky,  Tennessee,  West 
:;inia,  Kansas  and  Minnesota. 

-t  is  probable  that  it  spread  from  America  to  Europe  and  other  parts  of  the 

-d.    It  was  reported  from  near  Amiens,  France,  as  early  as  1872  (12:40),  from 

hern  France  in  1877  (34:379)  and  from  the  neighborhood  of  Paris  in  1879 

51) ._    It  is  said  by  Frank  (17 :186)  to  have  been  found  the  same  year  in  Germany 

Leipzig,  but  ZiUig  (54:298)  questions  this  since  he  finds  the  first  official  report 

3  occurrence  m  Germany  in  1909.     If  it  occurred  in  Germany  during  the  inter- 

ng  years  it  must  have  been  very  inconspicuous.     Zillig  (1923)  states  that  in 

country  it  sometimes  causes  a  loss  of  60  per  cent  of  the  crop.      The  first  pub- 

_  cl  record  of  smut  in  England  was  in  1919  (13:168)  but  there  is  evidence  that  it 

-^rred  m  the  British  Isles  as  early  as  1900  (52:443).     Walker  (49:15)  reported  it 

J)mmon  m  Holland.     It  has  also  been  reported  from  Denmark.     The  witers 

P  also  informed  by  Dr.  Ito  of  the  Sapporo  Experiment  station  that  it  is  not  un- 

nonin  Japan._    The  losses  from  smut  in  countries  other  than  America  have  not 

iliy  been  considered  serious. 


LOSSES  FROM  SMUT 

Onion  smut  has  caused — and  is  now  causing — great  losses  to  the  onion  gro^  i 
because : 

1.  Many  acres  of  land  best  suited  for  the  growing  of  onions  have  had  td 
turned  to  the  gro"Rdng  of  other  crops  because  the  land  was  so  impregnated  with  s  i 
that  a  good  crop  of  onions  could  no  longer  be  groT\-n. 

2.  It  costs  just  as  much  to  tend  a  crop  where  smut  has  reduced  the  stand 
does  to  tend  a  full  stand  but  the  returns  are  less.     The  diminished  yield  freque 
leaves  no  margin  between  cost  of  production  and  the  seUing  price. 

3.  The  price  of  chemical,  special  apparatus  and  extra  labor  for  apphcatic  < 
chemical,  where  preventive  measures  are  used,  must  be  added  to  the  produc  c 
cost. 

The  Plant  Disease  Survey  of  the  United  States  Department  of  Agricu.'i] 
(32:210)  estimated  the  loss  from  this  disease  in  the  United  States  in  1918  at  75^  ( 
bushels.  In  indi\ddual  fields  in  Massachusetts  losses  may  vary  from  0  to  nc :] 
100  per  cent. 

At  attempt  to  calculate  the  losses  in  doUars  woidd  be  conditioned  by  so  n  n 
modifying  factors  that  it  would  necessaril}^  be  the  merest  guess  and  no  such  atteif 
will  be  made  by  the  writers.  It  is,  by  all  odds,  the  most  important  disease  of  oi  ii 
occurring  in  America,  and  time  or  money  spent  in  controlhng  it  is  well  worth  "r  jJi 

SYMPTOMS 

The  first  signs  of  smut  appear  on  the  young  seedhngs  within  two  or  three  v  >k 
after  the  seed  are  planted.  In  fact,  the  verj^  first  recognizable  indication  of  di;  is 
has  been  observed  here  (1:131)  within  ten  daj^s  from  the  date  of  planting.  :"h 
cotyledon  (or  seed  leaf)  which  is  the  first  part  to  appear  above  the  ground  is  mc  '.& 
by  a  slight  distortion  and  swelling  instead  of  being  perfectly  straight  as  is  the  is^ 
with  a  healthy  plant.  A  few  days  later,  when  one  holds  the  plant  up  to  the  ;h 
and  looks  through  it,  he  sees  a  dense  black,  opaque,  elongated  area  (or  sevei  o 
such)  inside  the  seed  leaf.  Many  of  the^e  weakened  plants  "damp  off"  and  f;  a> 
this  stage.  Even  if  they  do  not  damp  ofi'  thej*  gradually  shrivel  and  die  if  the  ai'icl 
is  severe.  If  one  crushes  these  dead  cotyledons  he  finds  them  filled  "with  a  liici 
powder  (spores).  The  hea\aest  loss  in  an  infested  field  is  during  this  cotj'l,ioii 
stage;  the  grower  notices  that  his  rows  become  thinner  daj^  by  daj-,  until  om 
fraction  of  the  seedlings  which  came  up  remain  standing.  If,  however,  the  ii  iai 
attack  was  not  very  severe  the  plants  do  not  die  in  the  cotyledon  stage  bu  :he 
successive  leaves  develop  and  in  many  cases  are  perfectlj^  healthj'-,  the  disease  hf  mg 
been  sloughed  off  with  the  cotjdedon.  But  usually  smut  will  appear  as  long  irk 
streaks  in  each  of  the  succeeding  leaves.  Such  plants  remain  stunted  and  the  Um 
are  short,  brittle,  and  distorted  (Fig.  lA).  They  continue  to  die  in  various  s'Ml 
of  development  throughout  the  sunmier.  Very  few  of  them  develop  bulbs  oil 
size.  Even  if  they  continue  to  live  until  time  of  harvesting,  they  are  never  siH 
because  in  the  last  stages  they  develop  "bottom  rot"  and  are  thxo"oai  out.  Ap 
diseased  plants  grow  larger,  the  black  smut  pustules  (or  lesions)  also  increase  hvif 
They  may  be  several  inches  long  or  extend  tlu-oughout  the  entire  length  of  the  ' 
As  the  leaf  becomes  old  and  dried  these  lesions  split  open  and  the  spores  fali 
(Fig.  lA).  Frequently  they  rupture  to  the  inside  of  the  hoUow  leaf.  On  the[ 
itself,  the  pustules  are  raised  and  appear  gray  as  one  looks  at  the  black  mass  thr| 
the  white  covering  of  the  scales  (Fig.  IB).  When  the  outer  scales  die  the  ' 
spores  fall  out  into  the  soU  (Fig.  1).  The  appearance  of  a  row  of  diseased  onioj 
compared  with  a  row  of  healthy  onions  is  shown  in  Fig.  2. 

THE  CAUSE  OF  SMUT 

Smut  is  produced  by  the  growth  inside  the  tissues  of  the  onion  of  a  par^ 
fungus  of  the  order  Ustilaginales.     The  spores  of  this  fungus  were  first  distingT 
and  figured  by  Taylor  in  1872  (43:193  and  Fig.  29),  but  the  first  accurate  descrij 
is  by  W.  G.  Farlow  of  Harvard  University  in  1876  (14 :175) .     C.  C.  Frost  of  Brd 
boro,  Vt.,  had  previously  examined  it  and  found  that  it  belonged  to  the  smut  gl 


1.—  Symptoms  of  smut  on  mature  onions.  A.  Showing  distorted  leaves  with  ruptured  pustules 
xposing  black  spore  powder.  B.  Smut  pustules  on  bulb.  C.  Healthy  onion  for  comparison, 
fete  failure  of  diseased  plants  to  develop  normal  bulbs. 


Fig.  2.  — Formaldehyde  treatment  for  smut.     2  rows  in  center  received  no  formaldehyde. 
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jcystis,  and  had  sent  some  specimens  to  Farlow  with  the  appended  name  Uro 
lis  cepulae  (cepulae  means  of  the  little  onion) .  Farlow  adopted  Frost's  name  and 
)lished  a  description  but  indicated  Frost  as  the  author  of  the  species  (althou'ih 
latter  apparently  never  made  a  description).  Some  of  the  European  writers 
\  Cornu  and  Frank)  quote  Farlow  as  the  author.  It  is  usually  referred  to  as 
xystis  cepulae  Frost. 

Shortly  after  Farlow  described  this  as  a  new  species  there  was  considerable  dis- 
sion  among  students  of  fungi  as  to  whether  this  really  was  a  new  species  or 
3ther  it  was  identical  with  some  previously  described  smut.  No  smut  fungus 
'.  been  described  previously  from  the  cultivated  onions  but  some  had  been 
cribed  from  wild  species  of  the  same  genus  and  from  closely  related  genera  of  the 
aceae.  Thus  Urocystis  magica  was  described  from  Italy  on  Allium  magicum. 
low,  in  his  second  paper  (15:114)  expresses  the  opinion  that  U.  cepulae  is  identical 

I  U.  magica  Pass.  Another  closely  related  smut  is  U.  Colchici  Schlecht  which 
ars  on  Allium  rotundum  and  a  number  of  species  of  the  LiUaceae  outside  the 
us  Allium.  Farlow  pointed  out  the  differences  between  U.  Colchici  and  U. 
ilae  and  considered  them  as  distinct.  Cooke  (9:634)  however,  considers  the 
3rence  insufficient  for  specific  rank  and  calls  the  onion  fungus  U.  Colchici  var. 
dae.  Magnus  (28:348)  also  considered  U.  cepulae  as  distinct  from  U.  Colchici. 
roeter  and  Winter  (Die  Pilze,  p.  121,  1884)  would  unite  all  the  above  species 
er  U.  Colchici.  Magnus  and  Cornu  agree  with  Farlow  in  keeping  the  two  dis- 
t.  Chnton  in  his  monograph  of  the  North  American  Ustilagineae  (8:451)  says, 
lere  has  been  some  discussion  whether  the  American  species  is  distinct  from 
cystis  Colchici  and  Urocystis  ynagica  of  Europe,  the  latter  species  also  occurring 
species  of  Allium.  The  three  while  very  closely  related  are  distinct.  The 
iies  described  here  {U.  cepulae)  differs  from  both  in  having  smaller  spores  and 
•e  balls  and  also  from  U.  Colchici  by  rarely  having  more  than  one  spore  in  a  ball." 
ther  species  of  Urocystis  on  Allium  is  U.  Allii  (Belham)  Schellenberg  on  Allium 
lirsutum.  The  writers  have  not  examined  this  species,  but  both  Liro  and 
jUenburg  regard  it  as  distinct  from  U.  cepulae.  Inoculation  experiments  by 
erson  showed  A.  subhirsutum  to  be  one  of  the  few  species  of  Allium  which  are 
mne  to  U.  cepulae. 

Jiro  (27)  has  recently  merged  the  genus  Urocystis  with  the  older  genus  Tubur- 

i  because  he  was  unable  to  distinguish  any  morphological  differences  between 

Q  and  has  proposed  the  name  Tuburcinia  cepulae  (Ft.)  Liro  as  the  correct  name 

:he  onion  pathogene.     This  change  has  been  adopted  by  European  writers  but 

\et  has  not  appeared  in  American  literature.     In  both  of  these  genera,  the  spore 

ore  commonly  called  the  "spore  ball" — is  not  a  single  ceU  but  is  composed  of  a 

ose  ball  of  a  number  of  cells  permanently  bound  together.    In  Tuburcinia  aU  of 

e  cells  are  fertile,  i.e.  capable  of  germination,  while  in  Urocystis  only  the  central 

are  fertile  while  the  peripheral  ones  are  sterile  and  called  accessory  cells.     In 

)sition  to  this  usual  conception  Liro  maintains  that  no  such  distinction  exists, 

that  in  all  these  species  there  is  a  covering  layer  of  sterile  cells.     When  Fries 

;ed  the  genus  Tuburcinia,  the  first  species  which  he  placed  under  it  was  T.Oro- 

t  hes,  the  spore  ball  of  which  is  composed  of  1-3  larger  central  cells  surrounded  by 

onpact  layer  of  smaller,  flatter  cells.     Contrary  to  the  opinion  of  most  previous 

;i  ents  of  this  genus,  Liro  considers  the  smaller  outer  cells  as  the  sterile  accessory 

;1  and  therefore,  that  this  spore  ball  differs  from  that  of  ordinary  species  of  Uro- 

1^!  s  in  no  way.     From  examination  of  slides  of  Fries'  original  specimen  kindly 

II  shed  by  Dr.  Liro,  the  writers  were  able  to  confirm  Liro's  conclusions  in  regard 
)  .e  relative  size  of  the  cells ;  but  it  should  be  kept  in  mind  that  the  separation  of 
« ;enera  is  not  based  on  differences  in  size  of  central  and  peripheral  cells  but  on 
i«  ability  to  germinate.  Microscopic  examination  of  these  slides  did  not  disclose 
a;  inference  in  the  outer  cells  which  would  prevent  germination.  Brefeld  (Unter- 
M.  A.D.  Gesammtg.  d.  Myk.  Heft.  12:180  and  PL  XL  1895)  has  published  excel- 
in  igures  of  the  germination  of  the  spores  of  Tuburcinia  primulicola,  a  species  very 
Bar  to  T.Orobanches, and  he  shows  the  peripheral  cells  germinating  in  large  num- 
ei!  He  was  unable  to  find  any  sterile  cells  outside  of  those  which  germinated, 
ill  does  not  mention  any  germination  studies  and  there  is  no  record  in  the  litera- 
irthat  the  germination  of  the  spores  of  T.  Orobanches  has  been  observed.  Until 
leermination  of  these  spores  has  been  studied,  and  until  there  is  some  concord  of 
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Dcystis,  and  had  sent  some  specimens  to  Farlow  with  the  appended  name  Uro 
lis  cepulae  (cepulae  means  of  the  little  onion).  Farlow  adopted  Frost's  name  and 
jlished  a  description  but  indicated  Frost  as  the  author  of  the  species  (although 

latter  apparently  never  made  a  description).  Some  of  the  European  writers 
'.  Cornu  and  Franlc)  quote  Farlow  as  the  author.  It  is  usually  referred  to  as 
xystis  cepulae  Frost. 

Shortly  after  Farlow  described  this  as  a  new  species  there  was  considerable  dis- 
sion  among  students  of  fungi  as  to  whether  this  really  was  a  new  species  or 
3ther  it  was  identical  with  some  previously  described  smut.  No  smut  fungus 
:  been  described  previously  from  the  cultivated  onions  but  some  had  been 
cribed  from  wild  species  of  the  same  genus  and  from  closely  related  genera  of  the 
aceae.  Thus  Urocystis  magica  was  described  from  Italy  on  Allium  magicum 
low,  m  Ins  second  paper  (15:114)  expresses  the  opinion  that  U.  cepulae  is  identical 
1  U.  magica  Pass.  Another  closely  related  smut  is  U.  Colchici  Schlecht  which 
irs  on  Allium  rotundum  and  a  number  of  species  of  the  Liliaceae  outside  the 
us  Allium.  Farlow  pointed  out  the  differences  between  U.  Colchici  and  U. 
•ilae  and  considered  them  as  distinct.  Cooke  (9:634)  however,  considers  the 
jrence  insufficient  for  specific  rank  and  calls  the  onion  fungus  U.  Colchici  var. 
ilae.  Magnus  (28:348)  also  considered  U.  cepulae  as  distinct  from  U.  Colchici 
roeter  and  Winter  (Die  Pilze,  p.  121,  1884)  would  unite  all  the  above  species 
er  U.  Colchici.  Magnus  and  Cornu  agree  with  Farlow  in  keeping  the  two  dis- 
t.  Chnton  in  his  monograph  of  the  North  American  Ustilagineae  (8:451)  says, 
lere  has  been  some  discussion  whether  the  American  species  is  distinct  from 
cystis  Colchici  and  Urocystis  magica  of  Europe,  the  latter  species  also  occurring 
species  of  Allium.  The  three  while  very  closely  related  are  distinct.  The 
iies  described  here  {U.  cepulae)  differs  from  both  in  having  smaller  spores  and 
•e  balls  and  also  from  U.  Colchici  by  rarely  having  more  than  one  spore  in  a  ball  " 
ther  species  of  Urocystis  on  Alhum  is  U.  Allii  (Belham)  Schellenberg  on  Allium 
lirsutum.  The  writers  have  not  examined  this  species,  but  both  Lh-o  and 
jllenburg  regard  it  as  distinct  from  U.  cepulae.  Inoculation  experiments  by 
erson  showed  A.  subhirsutum  to  be  one  of  the  few  species  of  Allium  which  are 
mne  to  U.  cepulae. 

^iro  (27)  has  recently  merged  the  genus  Urocystis  with  the  older  genus  Tubur- 
i  because  he  was  unable  to  distinguish  any  morphological  differences  between 
a  and  has  proposed  the  name  Tuburcinia  cepulae  (Fr.)  Liro  as  the  correct  name 
;he  onion  pathogene.  This  change  has  been  adopted  by  European  writers  but 
et  has  not  appeared  in  American  hterature.  In  both  of  these  genera,  the  spore 
ore  commonly  called  the  "spore  ball"— is  not  a  single  cell  but  is  composed  of  a 
ose  ball  of  a  number  of  cells  permanently  bound  together.  In  Tuburcinia  all  of 
e  cells  are  fertile,  i.e.  capable  of  germination,  while  in  Urocystis  only  the  central 

are  fertile  while  the  peripheral  ones  are  sterile  and  called  accessory  cells.  In 
)sition  to  this  usual  conception  Liro  maintains  that  no  such  distinction  exists, 
that  m  all  these  species  there  is  a  covering  layer  of  sterile  cells.  When  Fries 
I  :ed  the  genus  Tuburcinia,  the  first  species  which  he  placed  under  it  was  T.  Oro- 
■  hes,  the  spore  baU  of  which  is  composed  of  1-3  larger  central  cells  surrounded  by 
f  npact  layer  of  smaller,  flatter  cells.  Contrary  to  the  opinion  of  most  previous 
I  ents  of  this  genus,  Liro  considers  the  smaller  outer  cells  as  the  sterile  accessory 
1  and  therefore,  that  this  spore  ball  differs  from  that  of  ordinary  species  of  Uro- 
'sj^^o  way.  From  examination  of  shdes  of  Fries'  original  specimen  kindly 
t  shed  by  Dr.  Liro,  the  writers  were  able  to  confirm  Liro's  conclusions  in  regard 
,e  relative  size  of  the  cells ;  but  it  should  be  kept  in  mind  that  the  separation  of 
e;enera  is  not  based  on  differences  in  size  of  central  and  peripheral  cells  but  on 

ability  to_ germinate .  Microscopic  examination  of  these  slides  did  not  disclose 
]  iifference  in  the  outer  cells  which  would  prevent  germination.  Bref eld  (Unter- 
J.  A.D.  Gesammtg.d.  Myk.  Heft.  12:180  and  PI.  XL  1895)  has  published  excel- 
lagures  of  the  germination  of  the  spores  of  Tuburcinia  primulicola,  a  species  very 
jar  to  T.Orobanches,Sindhe  shows  the  peripheral  cells  germinating  in  large  num- 
i  He  was  unable  to  find  any  sterile  cells  outside  of  those  which  germinated, 
rdoes  not  mention  any  germination  studies  and  there  is  no  record  in  the  htera- 
r  that  the  gernamation  of  the  spores  of  T.  Orobanches  has  been  observed.  Until 
termination  of  these  spores  has  been  studied,  and  until  there  is  some  concord  of 


opinion  among  mycologists  as  to  the  constancj^  of  the  sterile  laj^er  of  covering  ce 
we  prefer  to  retain  for  the  onion  smut  organism  the  name  which  has  been  in  cont 
uous  use  for  the  last  fifty  years. 

The  true  onion  srnut  fungus  U.  cepulae  Frost,  does  occur,  however,  on  otl 
species  of  Allium.  Chnton  (8:451)  reported  it  on  specimens  of  A.  Nevadense  hi 
Nevada.  In  England  the  disease  is  said  to  be  more  severe  on  leeks  (A.  Pornim)  tb 
on  onions  (13:170)  and  was  reported  from  France  on  tins  host  as  early  as  1^ 
(29:277).  Quite  recently  (55:57)  ZiUig  has  reported  that  he  was  able  to  infect 
fistulosxmi  L.,  A.  glotosum  Red.,  A.  odorum  L.  and  A.  Pornim  L. 

One  of  the  writers,  before  he  was  aware  that  Zillig  was  working  on  the  sa 
problem  in  Germany,  began  a  series  of  inoculations  by  planting  seed  of  all  obta 
able  species  in  soil  v>'hich  was  very  heavily  infested  with  U.  cepulce.  Records  tat 
every  week  after  the  plants  came  up  gave  the  total  percentage  and  severity  of  sn; 
infection  for  each  species.     A  full  description  of  these  experiments  and  the  rest 
are  pubhshed  elsewhere  (4) .     Brieflj^,  it  was  found  that  out  of  39  species  which  w. 
tested,  8  proved  to  be  immune  to  smut,  while  31  showed  varjdng  degrees  of  susce] 
biUty.     Thirteen  species  were  just  as  susceptible  as  the  common  onion  in  that 
disease  affected  them  in  just  the  same  way  tln-oughout  the  season.     In  five  other 
caused  heavy  mortality  in  the  cotyledon  stage  but  did  not  persist  tliroughout  , 
season.     In  13  others  the  cotyledons  were  sometimes  affected,  but  the  plants  rar 
if  ever  died  from  the  effects  of  smut.     These  results  lead  us  to  beheve  that  if 
numerous  other  species — there  are  some  250  species  in  the  genus — were  tested  in 
same  way,  a  large  proportion  of  those  which  reproduce  by  seeds  would  be  found 
be  susceptible.     (Many  species  escape  the  disease  by  reproducing  only  bj^  bulble; 

Witiiin  the  species  Allium  Cepa,  the  cultivated  onion,  there  are  numerous  va 
ties,  but  up  to  the  present  there  are  no  data  or  observations  to  indicate  that  anji 
them  show  any  degree  of  resistance  to  smut.  It  has  been  stated  at  various  tin; 
however,  that  the  white  varieties  are  somewhat  more  susceptible  than  the  red 
yellow  ones.  Walker  and  Jones  (50:236)  tested  several  varieties,  and  T^Tiitehi, 
(52:449)  tested  21  varieties  of  onions  and  11  varieties  of  leeks  {A.  Porrum)  but  ni 
wss  found  which  showed  resistance.  Anderson  (4)  tested  54  varieties  of  cultiva, 
onions  but  found  no  significant  indication  of  resistance  among  them. 

Morphology  and  Life-History  of  the  Smut  Fungus* 

If  one  examines  microscopically  the  dusty  black  mass  from  the  leaves  or  bu 
mentioned  above,  he  will  find  that  each  particle  of  dust  is  a  spore  (chlamydospc! 
of  the  fungus  which  causes  smut.  It  is  a  compound  spore  composed  of  one  laj 
central  brown  cell,  to  the  surface  of  which  are  attached  15-40  smaller  heniispheri 
cells  (see  Fig.  SA).  The  dark  central  cell  is  the  fertile  cell,  wliile  the  numer 
smaller  surrounding  cells,  winch  are  transparent,  but  with  a  brownish  tint,  are 
sterile  cells  (pseudospores  or  accessory  cells) . 

The  spores  get  into  the  soil  either  by  the  rupturing  of  the  sorus  (pustule)  or 
decay  of  the  infected  part  of  the  onion  which  has  fallen  to  the  ground.  In  the  i* 
they  may  germinate  at  once  or  after  a  few  weeks  or  months,  or  the}^  may  remain 
years  before  germination  occurs.  In  either  case  they  grow  into  long  slender  braw 
ing  tubes  (the  mycelium)  and  in  a  favorable  soil  this  gro'R'th  may  be  sustained | 
many  years  even  though  onions  are  not  planted  again  on  the  same  fi.eld.  T 
mycelium  does  not  produce  other  spores  {sporidia  or  conidia)  but  it  maj'  break 
into  short  pieces  which  are  able  to  lie  dormant  for  long  periods  and  then  germini 
on  the  return  of  favorable  conditions.  The  soil  becomes  so  infested  T\dth  spoJ! 
mycehum  and  these  detached  mycelial  segments  that  without  preventive  measu 
onions  can  no  longer  be  raised  on  it. 

Method  of  germination  of  the  spores.  In  a  previous  publication  Anderson  (1 :108)  ; 
described  the  process  of  germination  as  it  occurs  din-ing  the  first  few  months  after  i' 
turity  of  the  spores.  Briefly  it  is  this :  A  globose  hyaline  body,  at  first  no  larger  than  ? 
of  the  sterile  cells  but  later  becoming  as  large  as  the  fertile  cell,  develops  on  the  suri^' 
of  the  fertile  cell  (Fig.  3B).     From  this  bodj^  one  to  eight  germ  tubes  grow  out  (1 


*In  a  previous  publication  from  this  station  (1)  the  reader  will  find  more  detailed  information  on  the 
life  history  of   Urocjistis  cepulae.  In  the  present  publication  the  seasonal  life-cycle  is  outlined  very  bri 
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iig.  3.     Germination  of  onion  smut  spores.     A.    A  fresh  spore  before  germination.     B  -  Q.  Succes- 
sively older  stages  of  germination  of  spores  three  months  after  maturity.     Camera  lucida  drawings. 
,'  R-U.    Successive  stages  in  the  germination  of  spores  after  ripened  in  soil  for  three  years.     Photo- 
n  micrographs. 


.  Q)  and  by  elongation  branching  and  septation  form  a  dense  mycelium  without  any 
acation  of  sporidia.  feubsequent  to  the  publication  of  these  results,  smutted  leaves 
^  c  placed  in  damp  soil  m  test  tubes  where  they  were  kept  for  three  years.  At  the  ex- 
ntion  ot  that  time  the  spores  were  again  tested  for  germination  by  the  same  method 
I,  ms  used  m  the  previously  reported  tests.     The  process  of  germination  was  now  found 

'i  '^  ^!r'    f     f  ff     .  T  ^^'n  \^'^>  ^''''^  P^'^°^  ^""^e  the  first  three  months  after  matur- 

t     Most  of  the  sterile  cells  had  now  collapsed  and  no  longer  presented  the  plump 

11  earance  which  they  have  on  fresh  spores.     Germination  began  within  2-5  days  after 

spores  were  sowed  on  the  cold  agar  plates.     The  first  strildng  difference  was  that 

•e  was  no  large  globose  body  developed  on  the  face  of  the  fertile  cell,  but  a  single 

der  tube  grew  out  directly  from  the  central  cell  (Fig.  3R-U).     Occasionally  two  tubes 

aed  to  come  from  the  same  place,  but  the  second  one  may  have  been  merely  a  branch 

le  first  arising  very  close  to  the  surf  ace  of  the  spore.     Usually  the  germ  tube  remaM 

3le  and  unbranched  until  it  had  reached  a  length  of  20-30  times  the  diameter  of  the 

Tthp  nlX.  ppflf  W  '^P  ^^  T'^  branched  sparingly.     The  protoplasm  disappeared 

1  the  older  cells  but  remained  dense  m  the  advancing  tip  cells.     No  sporidia  were 

brved  at  any  time  even  when  the  further  development  was  examined  dailv  until 

ijses  ot  mycelium  a  half-inch  or  more  m  diameter  were  formed.     All  the  f urther  devel- 

^.ent  and  behavior  of  the  mycelium  was  the  same  as  previously  described  after  the 

e  iination  of  the  spores  according  to  the  first  process.     The  process  of  germination  of 

,t^  ArlT  /Pu''fu'l7®7,''"^^^^^  *°  *h^*  described  by  Thaxter  (44:142)  and 
V  tehead  (53)  except  that  both  of  them  found  sporidia.  The  difference  in  germination 
E^een  fresh  spores  and  after-ripened  spores  is  susceptible  of  various  interoretations 
I  none  will  be  attempted  until  after  further  investigations  have  been  made. 

^t  is  commonly  stated  in  the  literature  on  onion  smut  that  the  chlamydospores 
^for  many  years— any  number  up  to  25  may  be  found— in  the  soil  and  then  germ- 
ii3  to  mfect  the  seedlmgs  when  onions  are  again  planted.     Such  statements  are 
^oeously  based  on  the  observation  that  smut  recurs  on  a  certain  piece  of  land 
u^u  *  planted  to  onions  for  that  particular  number  of  years      It  seems 

H  3  probable  that  the  smut  is  carried  through  those  years  in  the  form  of  mycelium 
j|g  on  the  orgamc  matter  in  the  soil.  Another  possibility  is  that  the  spores  or 
;,  r  organs  of  the  fungus  may  have  been  washed  or  carried  in  some  other  way  from 
3  3  where  onions  had  been  grown  in  the  interim.  During  the  season  of  1923  smut 
J'  rred  m  aestructive  form  on  a  plot  of  land  on  the  experiment  station  farm  which 
i  le  records  snowed,  had  not  been  planted  to  onions  in  at  least  40  years,  but  this 
X  was  adjacent  to  another  field  v/here  onions  had  been  grown  during  many  years 

nilar  case  is  reported  by  Whitehead  (52:444).     There  are  numerous  ways  in 
t  h  It  could  be  spread  from  one  field  to  another,  e.g.,  by  surface  washing  wind 
>(  I,  animals,  direct  spread  of  the  mycelium,  workmen,  etc.  '  ' 

rom  the  soil  the  mycelium  enters  the  very  young  seedlings  by  boring  directly 
a  igh  the_  epidermis.  Infection  may  occur  only  during  a  very  limited  period 
t^i  the  epidermis  is  tender.  The  exact  length  of  this  period  was  determined  by 
rer  and  Jones  (50:238)  and  by  Anderson  (1:120).  Walker  and  Jones  found 
i  the  plants  became  immune  .  .  .  between  the  nineteenth  and  twenty-fourth 
i:  after  sowmg,  when  the  cotyledon  had  about  attained  its  fuU  growth  and  as  the 
sleai  was  emerging."  Anderson  found  that  they  were  no  longer  susceptible 
t  the  17th  day  under  greenhouse  conditions,  but  that  "the  period  of  suscepti- 
•  k^^^^  limited  by  the  number  of  days  during  which  the  seeds  have  been  in  the 
Ubut  by  the  length  of  time  required  for  the  seedling  to  pass  through  certain 
a  sot  development  and  that  "susceptibihty  begins  to  diminish  from  the  time 
a  the  knees  emerge  from  the  ground  and  little  if  any  infection  occurs  after  the 
s  eat  has  emerged  from  the  side  of  the  cotjdedon."  Thus  the  conclusions  from 
e  two  investigations— carried  out  at  the  same  time,  but  entnely  independently 
iiidentical— that  all  infection  occurs  before  the  first  leaf  is  developed— a  period 
1^1  may  be  roughly  stated  as  3  weeks  after  planting.  Walker  and  Jones  very 
?jiously  demonstrated  that  immunity  after  this  period  depends  on  the  maturity 
ti:  tissues  of  the  cotyledon  or  the  successively  developed  leaves  each  of  which  in 
q:orms  a  protective  sheath  about  the  base  of  the  next  developing  leaf. 

,i  soon  as  the  infecting  mycelium  has  passed  through  the  epidermis  of  the 
t^idon,  it  spreads  rapidly  m  aU  directions,  deriving  its  food  from  the  ceUs  of  the 
U;;  oiuon.  After  growing  for  a  period  of  5-10  days  the  mycehum  forms  dense 
a;i  between  the  cells  of  the  host  plant  and  then  the  knarls  are  transformed  into 
ifiis  oi  black  spores  which  have  been  previously  described.    It  must  not  be 


understood,  however,  that  the  mj'celium  from  a  single  point  of  infection  gryj 
throughout  the  whole  length  of  the  cotjiedon.  On  the  contrarj',  a  single  m3-cel_ni 
probably  never  extends  more  than  a  quarter  of  an  inch  from  the  point  of  inf ec  jii 
and  the  ripe  sorus  is  developed  at  that  point.  If  there  are  a  number  of  sori  in  lie 
cotyledon — ^^-hich  is  usually  the  case — thej^  are  the  result  of  the  same  numbeoi 
separate  infections.  Very  long  sori  in  the  cotjdedon  are  the  result  of  anastomo  ig 
shorter  sori. 

Just  at  the  junction  of  the  j^oung  cotyledon  and  the  first  root  there  is  a  si  it 
swelling  kno^Ti  as  the  root  joint.  Immediately  above  this  is  the  growing  point  -a 
region  of  less  than  a  hah  inch, — from  wliich  place  all  new  leaves  start.  This  p  if 
remains  stationary  thi'oughout  the  further  development  of  the  onion  bulb.  I 
infection  occurs  near  the  growing  point  the  mycelium  reaches  this  rapidly  di\-i  . 
tissue  and  as  each  leaf  grows  up  it  carries  with  it  some  of  the  infecting  mj^cel  m 
which  spreads  and  sporulates  in  the  leaves.  When  an  onion  once  becomes  infe^  m1 
in  the  growing  point,  it  never  recovers.  If,  however,  the  cotyledon  is  infected  i  ly 
in  the  upper  part  the  myceUum  does  not  reach  the  growing  tissues  and  the  dis  j 
is  sloughed  off  with  the  cotyledon  and  the  plant  develops  normally. 

RELATION  TO  ENVIRONMENTAL  FACTORS 

Most  plant  diseases  vary  greatly  in  prevalence  and  severity  according  to  m 
season.     Certain  kinds  of  weather  favor  them,  others  retard  them.     They  ruir  - 
crop  one  year  and  are  entirely  absent  during  other  years.     Onion  smut,  howt 
differs  from  most  cormnon  diseases  in  this  respect:  It  is  about  the  same  ever}'-  a 
Some  growers  think  they  find  it  more  severe  during  a  dry  3^ear;  just  as  manj^  ot 
think  a  wet  year  favors  it.  The  writers  have  had  occasion  to  watch  the  course  o 
disease  for  many  years  but  have  never  noticed  any  marked  difference  in  its  seA'i 
from  year  to  year  on  the  same  field.     Walker  and  Jones  (50:240)  conducted   i- 
troUed  experiments  in  the  greenhouse  to  determine  the  effect  of  variation  ir  lei 
moisture  of  the  soil  on  the  percentage  of  smut  infection  and  concluded  "that  •' 
moisture  does  not  function  as  a  factor  limiting  infection  with  onion  smut  ■uitiiii 
limits  at  either  extreme  where  good  germination  and  growth  of  the  host  occur.' 

A  similar  experiment  was  conducted  by  the  writers  at  the  Massachusetts  Exi 
ment  Station  in  which  the  seedlings  were  grown  in  pots  of  naturaUj^  infested 
kept  at  moisture  contents  at  intervals  of  2  per  cent,  from  12  to  40  per  cent,  oi 
dry  weight  of  the  soil.  Below  12  per  cent,  tliis  soil  was  too  dry  for  good  gern 
tion,  while  at  the  upper  hmit  it  began  to  dechne  rapidly  from  34  per  cent.  Wi 
this  range  the  smut  loss  was  almost  total.  Above  34  per  cent,  there  was  a  de( 
in  the  percentage  of  infection,  but  the  soil  was  very  muddy  and  it  is  not  likely 
any  grower  would  plant  onion  seed  in  soil  so  wet  as  tliis.  It  is  conceivable,  howt 
that  rains  immediately  following  the  planting  might  keep  the  ground  so  wet 
infection  would  be  reduced,  but  probably  the  loss  of  germination  on  account  of 
soil  would  more  than  counterbalance  the  gain  from  decreased  infection.  The  ] 
tically  identical  results  of  these  two  experiments  conducted  independently  in  ' 
consin  and  Massachusetts  indicate  that  the  moistiue  condition  of  the  soil  in 
spring  is  without  influence  on  prevalence  of  the  disease  during  that  3^ear. 

Neither  is  there  any  indication  that  a  warm  spring  in  the  Coimecticut  Valli 
any  more  or  less  favorable  than  a  cold  one.  All  the  onions  here  are  planted  in 
early  spring  before  the  soil  becomes  verj^  warm.  Wallcer  and  Jones  (50:247) 
ducted  experiments  on  the  effect  of  soil  temperature  on  infection  and  conch 
"that  a  high  percentage  of  infection  maybe  expected  up  to  25° C.  (  =  77°r.)  al 
which  there  is  a  rather  abrupt  reduction,  leading  to  complete  inliibition  at  29 
(=84°r.).  There  appears  to  be  no  lower  hmit  of  temperature  for  infection  wi 
the  range  where  onion  seeds  will  germinate  and  normal  growth  occur."  The> 
plain  the  absence  of  smut  from  the  southern  onion  regions,  e.g.,  Texas  and  Louisi 
as  due  to  the  fact  that  in  those  regions  the  seed  is  planted  in  late  summer  when;;* 
soil  temperature  is  too  high  for  infection  to  occur. 

The  temperature  experiments  of  Walker  and  Jones  were  also  duplicated  at| 
Massachusetts  Experiment  Station  and  the  results  were  practically  the  si 
Onion  seed  germinated  at  all  temperatures  between  8°  and  35°C.,  but  tlie  percenj 

10 


ops  off  rapidly  above  27°  and  is  much  retarded  below  13°.  It  required  33  days  for 
e  plants  at  8°  to  show  above  the  surface  of  the  soil.  The  optimum  is  between  15° 
id  27°.  Smut  was  not  entirely  absent  at  any  temperature  tried,  but  the  percent- 
e  dropped  off  suddenly  and  rapidly  above  27°.  Below  27°  there  were  no  signifl- 
nt  differences  at  any  temperature.  There  seems  to  be  no  lower  limit  of  infection 
thin  the  range  of  germination  of  the  onion  seeds.  This  suggests  the  possibihty 
at  smut  might  be  avoided  or  diminished  by  delaying  the  planting  here  until  the 
il  became  warm.  Late  planting,  however,  is  not  conducive  to  good  crops  in  the 
)nnecticut  Valley  and,  in  addition,  this  method  has  been  tried  (50:237)  here  with- 
t  any  beneficial  effect. 

It  is  apparent  from  the  results  of  the  experiments  just  mentioned  that  the  only 
J  temperatures  which  could  influence  prevalence  of  smut  would  be  from  27°C. 
l°F.)  upward.  Does  the  soil  of  the  Coimecticut  Valley  onion  region  ever  ap- 
Dach  such  high  tempera,tures  dui-ing  the  infection  period,  i.e.,  approximately  dur- 

April  and  May?  We  have  no  local  continuous  seasonal  records  for  the  soil,  but 
ice  all  infection  occurs  within  the  upper  inch  of  soil  we  may  approximate  it  from 

air  temperature  records  during  those  months.  The  soil  temperature  during  the 
at  of  the  day,  to  be  sure,  may  rise  several  degrees  above  that  of  the  air,  but  we 
ly  allow  a  latitude  of  ten  degrees  or  more  and  still  reach  some  conclusion. 
3ather  records  at  Amherst  for  the  ten-year  period  1915-24  show  the  mean  hourly 
nperature  for  the  month  of  April  to  be  45.8°F.  and  for  May,  56.5°F.  Even 
)ugh  the  soil  temperature  in  parts  of  the  field  were  20°  higher  than  that  of  the  air 
n^hich  is  beyond  reasonable  Umits  for  any  length  of  time — it  would  still  not  be 
h  enough  to  limit  infection.  As  far  as  Massachusetts  is  concerned  then,  soil 
nperature  seems  to  be  as  unimportant  as  soil  moisture. 

We  may  conclude,  therefore,  that  variations  in  weather  conditions  are  without 
ict  on  the  severity  of  smut  infection.  There  is,  on  the  contrary,  very  good  evi- 
ace  that  certain  soil  factors  may  have  a  deciding  influence.  A  survey  of  the 
nnecticut  Valley  region  shows  that  fields  are  very  unevenly  infested.  Onions 
mys  suffer  most  in  certain  fields.  In  the  same  field,  certain  spots  are  very 
ivily  infested  while  other  parts  of  the  field  suffer  httle.  The  location  of  these 
)ts  remains  approximately  the  same  year  after  year  although  the  whole  field  is 
nted  to  onions  each  year  and  the  treatment  of  all  is  the  same.  Such  a  condition 
inot  result  from  any  lack  of  opportunity  for  the  fungus  to  spread.  It  can  appar- 
;ly  mean  only  that  there  is  some  soil  factor  which  is  right  for  the  growth  of  or 
action  by  the  fungus  in  that  part  and  not  in  the  other  parts  of  the  field.  Investi- 
ion  with  the  object  of  determining  this  factor  (or  factors)  is  now  in  progress  at 
3  station,  but  it  has  not  progressed  to  the  point  where  any  conclusions  can  be 
,wn. 

PREVENTION  OF  SMUT 

When  the  ravages  of  smut  first  began  to  attract  attention  of  New  England  onion 
wers  (1850-75),  it  was  thought  to  be  connected  in  some  way  with  the  character 
nanures  appMed  to  the  soil,  guano  being  held  especially  responsible.  Remedies 
■e  therefore  sought  through  change  of  fertihzers.  Thus  Horace  Capron  (7:224) 
gests:  "A  remedy  for  this  disease  must  be  sought  by  using  less  manure,  or 
^rnu-es  which  are  less  stimulating  and  aft^ord  less  nitrogen  for  the  fungus  to  feed 
)n.  Alkahne  manures  are  very  destructive  to  the  fungus.  Wood  ashes,  lime, 
)sum  and  seaweed  are  very  efficacious." 

Taylor  (43:195),  who  first  made  a  study  of  the  spores  and  laid  stress  on  their 

sence  in  the  soil  as  a  means  of  carrying  the  disease  over  winter  and  spreading  it 

lUt,  recommended  that  they  be  destroyed  and  the  disease  thus  controlled,  by 

ning  heaps  of  dry  weeds  and  rubbish  on  the  infested  fields.     This  recommenda- 

\\  was  repeated  by  various  writers  during  the  next  fifteen  years,  but  it  does  not 

t^iear  from  the  literatm-e  that  anybody  tried  it.     Walker  (47:6)  has  recently 

ommended  burning  the  onion  tops  after  harvest  and  the  avoidance  of  returning 

)i3n  refuse  to  the  soU. 

Farlow  (14:174)  was  the  fu-st  to  suggest  rotation  of  crops  as  a  means  of  control. 
3,  was  led  to  believe  from  the  statements  of  growers  that  the  spores  do  not  five  in 
'I  soil  more  than  four  years  and  thought  that  if  a  smut-infested  field  were  planted 
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to  other  crops  for  four  years,  it  woxild  tlien  raise  a  smut-free  crop  of  onions.     He  c ; 
not  think  that  the  spores  were  carried  bj'-  vnnd  and  in  order  to  prevent  the  carrjig 
of  spores  to  uninfested  fields,  he  recommended  thorough  cleaning  of  all  tools  Vv-hi 
had  been  used  on  smut-infested  land.     Thaxter  (44:138)  on  the  other  hand,  fi^ 
that  a  badly  infested  crop  of  onions  was  grown  on  a  field  which  had  not  been  plan_ 
to  onions  for  twelve  years.    Sirrine  and  Stewart  (37:149)  find  in  regard  to  the  vaJ 
of  crop  rotation:  "it  is  the  common  experience  of  onion  growers  that  even  an  oci 
sional  change  of  the  crops  for  one  or  two  years  gives  appreciable  rehef ;  and  it  is  c 
behef  that  a  systematic  rotation  of  crops  would  very  considerabty  reduce  the  amoi 
of  loss  from  smut."     Farlow  was  also  the  jfirst  to  recommend  that  all  smutted  onic 
be  pulled  dm'ing  the  growing  season  while  the  crop  is  being  weeded,  and  that  tb 
be  removed  from  the  field  and  burned.     It  is  not  recorded  in  hterature  that  t 
method  v/as  tried  by  anj^  grower. 

The  first  accurate  experiments  of  any  value  on  control  are  those  of  Thax 
(44:146)  who  was  at  that  time  mycologist  of  the  Connecticut  Agricultural  Expe 
ment  Station.  He  apphed  various  dry  chemicals  to  the  soil  in  the  drills  to 
whether  any  of  them  would  prevent  infection  of  the  seedhngs  by  the  fungus.  1 
chemicals  used  were  copper  sulfate,  iron  sulfate,  sodiiun  sulfide,  potassium  sulfii 
potassium  chloride,  calcium  chloride,  sodiiun  h3qDosulfite  and  flowers  of  sulfur, 
slaked  hme  was  tried  also  in  combination  with  some  of  them.  The  mixture  of 
slaked  lime  and  flowers  of  sulfur  gave  a  fair  percentage  of  control.  The  oth' 
injured  the  germinating  seeds,  or  v/ere  of  httle  or  no  value  in  preventing  smut, 
their  use  was  impracticable.  He  repeated  the  experiments  the  following  y( 
(45:103)  and  again  was  able  to  increase  by  a  ratio  of  about  5:1  the  nimiber  of  orac 
which  could  be  raised  on  badly  infested  land,  by  the  use  of  flowers  of  sulfur.  Thi 
ter,  himself,  however,  v/as  not  very  enthusiastic  in  his  recommendation  of 
method  and  two  years  later  Ms  successor,  Sturgis  (41:14)  "s^Tites  concerning  it: 
seems  probable  now  that  the  measure  of  success  attending  this  treatment 
hardly  warrant  its  extended  adoption." 

The  suhur-hme  treatment  was  thoroughly  tested  by  Sirrine  and  Stewart  (37 :15 
their  field  experiments  extending  over  a  period  of  five  years.  As  a  result  of  aU  th 
experiments  they  conclude  (37:145)  "that  the  jdeld  of  onions  on  smutty  land  ir 
be  greatly  increased  by  the  application  of  100  pounds  of  sulphur  and  50  pounds; 
air-slaked  hme  per  acre  in  the  drills  at  the  time  of  sowing  the  seed.  In  seve 
instances  the  yield  has  been  increased  at  the  rate  of  more  than  15,000  pounds  ], 
acre  as  compared  with  untreated  plats.  Sulphur  alone  has  considerable  value  a 
preventive  of  smut,  but  seems  more  efficient  when  mixed  with  hme.  The  sulpl] 
and  lim-e  should  not  be  apphed  broadcast  as  they  appear  to  have  no  effect  on  1 
smut  when  apphed  in  that  way.  The  sulphiu-hme  treatment  is  recommend 
whenever  the  loss  from  smut  is  as  much  as  one-third  of  the  crop." 

Thaxter  (44:146)  found  that  infection  occurred  onlj^  in  the  very  young  seedlil 
stage.  Thus,  when  the  plants  were  started  in  sterile  soil  and  then  transplanted 
the  field,  they  never  suffered  from  smut.  Sturgis  (42:176)  made  extensive  fi( 
tests  of  this  method  and  demonstrated  that  it  was  an  absolute  preventive  of  sm 
It  was  also  recommended  by  Sirrine  and  Stevv'-art  (37:145).  Tliis  most  effective 
all  methods  of  control  has  not  been  adopted  by  onion  growers  in  general  because  ■ 
amount  of  labor  and  time  required  for  transplanting  is  so  great  as  to  render  it  i 
practicable  where  onions  are  gro■v^^l  on  a  large  scale. 

Burying  of  the  surface  soil  has  been  tried  with  some  success,  but  the  labor 
volved  is  excessive  (37:149).  i 

The  use  of  larger  quantities  of  seed  on  smut  infested  land  has  been  tried  (37:11 
but  as  pointed  out  by  Sirrine  and  Stewart  "there  comes  a  time  when  it  is  impossil 
to  obtain  a  stand  no  matter  how  much  seed  is  used."  Such  a  method  is  also  impra 
tical  on  a  field  which  is  unevenly  infested,  because  the  onions  are  too  tliick 
lightly  infested  parts  of  the  field  and  laborious  thinning  is  necessitated. 

In  1900  Selby  (35:76)  began  experiments  in  Oliio,  using  the  hme  and  sulJ 
treatment  as  recommended  by  Thaxter,  various  other  chemicals,  quick  hme  and  f 
maldehyde.  After  the  first  j^ear's  ex-periments  (1900)  he  abandoned  all  but  i 
formaldehyde  and  the  quick  lime  since  they  alone  gave  promising  results.  All  t 
experiments  were  on  seed  sowed  very  tliickl}^  (about  40  pounds  per  acre)  for  t 
production  of  sets.     During  the  second  year  he  used  only  tlie  quick  lime  and  'I 
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rmaldeliyde  or  a  combination  of  the  two  and  obtained  a  considerable  degree  of 
mtrol.  In  regard  to  his  method  of  application  we  quote  from  his  summary  (36 :51) . 
"To  apply  formalin,  use  at  rate  of  one  pound  commercial  formalin  in  25-30  gallons 
water  (1  oz.  to  1^-2  gals.)  and  apply  with  drip  attachment  on  seed  drill  at  rate 

500-700  gallons  of  solution  per  acre  for  onion  set  seeding  (about  Vs-K  as  much 
r  field  onions)  or  apply  with  sprinkler  upon  the  scattered  seeds  until  v/ell  mois- 
ned,  then  cover  with  earth  promptly. 

"Apply  ground  quick  hme  or  stone  hme,  better  the  former,  at  the  rate  of  75  to  125 
ishels  per  acre  just  before  seeding,  on  the  freshly  prepared  soil.  If  applied  by 
ill,  harrowing  wdll  not  be  required;  if  broadcast,  harrowing  should  precede 
mting." 

Stone  (39)  recommended  formaldehyde  at  the  rate  of  1  lb.  to  30  gals.  (1-240)  or 
oz.  to  a  gal.  of  water  (1-128).  With  the  improved  tank  which  he  describes  in 
tail  he  found  that  about  1200  ft.  of  drill  could  be  treated  with  one  gallon  of  the 
lution. 

Within  recent  years  all  other  methods  except  the  application  of  formaldehyde 
ve  been  abandoned,  since  this  has  given  good  results  and  is  the  most  convenient, 
irious  concentrations  of  the  solution  and  quantities  per  acre  or  given  length  of 
w  have  been  recommended.  The  most  recent  and  thorough  investigations  have 
en  those  in  Wisconsin  by  Walker  (47).  After  experiments  of  several  years'  dura- 
in  he  recommended  the  use  of  formaldehyde*  at  a  dilution  of  1-128  applied  at  the 
te  of  200  gallons  per  acre,  or  one  gallon  to  about  185  feet  of  drill  (1-128-2960,  or 
projdmately  equal  to  our  1-128-3000  formula). 

In  England,  Whitehead  (52:444)  recently  made  control  experiments  in  which  he 
;ated  the  seed  with  various  percentages  of  sulfuric  acid  and  with  paraform,  other 
periments  in  which  the  soil  was  treated  with  soot  and  salt,  paraform,  bleaching 
wder,  lime,  nitrate  of  soda,  sulfur  and  lime,  calcium  cyanamide,  carbon  bisulfide 
d  formaldehyde.    In  the  summary  of  the  work  he  recommends  only  formaldehyde. 

We  may  briefly  summarize  the  methods  of  control  which  have  been  recommended 
the  past  and  their  present  status : 

1.  Modification  of  the  fertilization  of  the  land  has  been  of  no  avail.  We  do  not 
lieve,  however,  that  the  possibilities  of  this  field  of  investigation  have  been  ex- 
usted. 

2.  Removal  or  destruction  of  diseased  onions  or  refuse  is  wasted  time. 

3.  Rotation  of  crops  is  of  little,  if  any,  value  because  of  the  length  of  tim.e  during 
lich  the  fungus  lives  in  the  soil  and  because  of  the  facility  with  which  it  may  be 
reduced  from  neighboring  fields.  It  is  also  not  economically  practicable  on  high- 
ced  onion  land. 

4.  Search  for  resistant  varieties  has  yielded  nothing  up  to  the  present,  but 
)uld  be  continued. 

5.  Burying  the  surface  soil  is  too  ex'pensive  to  m^erit  consideration. 

6.  Sterilization  of  the  entire  field  by  heat  or  chemicals  is  also  too  expensive. 

7.  The  use  of  larger  quantities  of  seed  is  ineffective. 

8.  The  use  of  transplanted  seedlings  is  an  absolute  preventive,  but  such^a 
thod  of  culture  is  considered  too  laborious  by  growers  of  the  Connecticut  Valley 
ion. 

9.  The  use  of  sets  is  just  as  sure  a  preventive.  This  is  being  practiced  more  ex- 
sively  every  year,  not  only  because  of  the  smut  situation  but  also  because  of  less 
nage  from  thrips  and  of  larger  yields.  The  early  harvesting  of  the  crop,  however, 
!  distinct  disadvantages  from  the  storing  and  marketing  standpoint. 

0.  Chemicals  other  than  formaldehyde  have  proved  worthless,  injurious,  or  at 
t,  very  much  inferior  to  that  chemical.  Sulfur  and  lime  have  given  the  m.ost 
mise,  but  are  no  longer  used. 

1.  The  use  of  formaldehyde  is  the  only  treatment  wliich  is  now  recommended 
extensively  used.     The  principal  objections  to  the  form-aldehyde  method  are — 

(1)   the  use  of  large  quantities  of  water  which  greatly  increases  the  labor 
at  planting  time,  and 
I  (2)  danger  of  injury  to  the  seed. 

*Walker  also  tried  (48:323)  the  sulphur  and  lime  method  described  by  Sirrine  and  Stev/art  but  found  it 
iiior  to  the  formaldehyde  method  "both  as  to  efficiency  in  controlling  the  disease  and  ease  of  proper 
Cication." 

13 


It  was  with  the  object  of  reducing  these  difficulties  to  the  practical  minimum  tl  t 
field  experiments  were  undertaken  bj^  tiiis  station.  The  problem  was  to  finci 
formula  of  application*  in  which  the  water  should  be  reduced  to  the  lowest  possiie 
amount,  but  without  serious  damage  to  the  germinating  seeds. 

The  Cowls  Farm  Experiment,  1919 

This  experiment  was  located  on  a  field  so  heavily  infested  with  smut  that  ■  e 
loss  was  almost  complete  during  the  preceding  year.     Three  formulas  were  us' 
1-64-3200, 1-96-3200  and  1-128-3200.     The  rows  were  150  feet  long,  two  untrea 
rows  alternating  with  each  plot  of  four  treated  rows  and  the  whole  series  in  triplic 
thus  giving  a  total  of  1800  feet  of  row  treated  according  to  each  formiila.     P 
were  planted  on  April  22.     The  soil  was  fairly  moist  when  planted;  there  was  c  ■, 
a  shght  precipitation  during  the  next  week,  but  the  month  of  May  was  verj^  rai  |'. 
No  difference  betvv^een  the  rows  was  apparent  when  they  first  came  up  but  withi  ^ 
short  time  the  treated  rows  looked  greener  and  were  thicker  because  of  the  dyii: 
the  smutted  plants  in  the  untreated  rows.     This  dwindhng  continued  thi'ougl.  . 
the  summer  as  more  of  the  smutted  onions  died  and  disappeared.     On  June  2,  |e 
number  of  onions  in  measured  lengths  of  the  rows  was  counted.    Also  the  percent  p 
of  smut  among  those  standing  was  determined.     From  an  inspection  of  these  . ' 
(Table  I)  it  is  apparent  that  there  had  been  a  large  shrinkage  from  smut  before  1  . 
date  and  that  half,  at  least,  of  those  still  standing  in  the  untreated  rows  v.  c 
smutted.     Smut  was  not  eliminated  from  the  treated  rows  but  it  was  so  reduce  y 
amount  that  the  rows  were  too  thick  for  the  growing  of  bulbs  of  good  size.     Dui  j 
August  thrips  did  serious  injurj^,  causing  the  tops  to  die  prematu^el5^     The  bi  s 
on  the  check  rows  were  much  larger  than  on  the  treated  rows  because,  after  mos  a 
the  seedlings  died,  they  were  far  apart  and  had  thus  opportunity  to  grow  lar  • 
Very  few  of  the  diseased  onions  were  still  standing  at  harvest  time  and  most  of  tl  a 
were  rotted  at  the  base.     Only  rarely  did  one  attain  a  diameter  of  one  inch.     '  e 
number  of  sound  bulbs  in  each  row  was  counted,  as  they  were  pulled.    After  t  v 
had  dried  for  a  few  days,  each  plot  was  also  weighed  separately.     The  data  is  si  - 
marized  in  Table  I  (p.  27).      The  comparative  yields  of  treated  and  untreated  r(  j 
are  also  shown  in  Fig.  4.     The  difference  between  the  results  secured  by  any  of  e 
three  formulas  is  not  large.    Any  of  the  three  shows  a  gain  of  over  250  bags  ( 
lbs.  in  a  bag)  per  acre.    The  control  secured  by  the  use  of  any  one  of  the  formi 
was  satisfactory. 

If  one  prefers  to  measure  the  efficiency  of  the  treatment  by  the  gain  in  poui !, 
the  1-96  formula  was  somewhat  the  best.     If,  however,  he  wishes  to  consider 
number  of  healthy  onioES  at  harvest  time  as  the  basis  of  comparison,  the  1- 
formula  is  somewhat  better. f 

♦Formaldehyde  {i.e.  the  32-40  per  cent,  solution  of  the  gas  in  water)  cannot  be  applied  in  the  cor  i- 
trated  form  to  the  seeds  in  the  row  because  even  a  very  small  quantity  prevents  the  seeds  from  germina  ; 
It  is  therefore  necessary  to  dilute  it  with  water.  The  first  question  to  be  answered  then  is:  how  i 
should  it  be  diluted?  This  is  the  first  variable  in  the  experiments  but  this  variable  depends  in  turn 
second  variable  viz.  the  rate  at  which  the  diluted  solution  is  to  be  applied  to  the  row.  For  example,  a 
dilution  is  excellent  if  a  gallon  of  it  is  applied  to  700  feet  of  row  but  disastrous  when  applied  to  200  fee; 
worthless  when  applied  to  1400  feet.  The  numerical  expression  of  these  two  variables  is  called  the  "i 
ula  of  application."  For  all  of  our  experiments  it  is  written  in  terms  of  pints  of  formaldehyde — pii 
water — feet  of  onion  row.  To  illustrate:  the  formula  1-50-3000  means  one  pint  of  formaldehyde  is  (,!i 
to  50  pints  with  water  and  the  50  pints  of  diluted  solution  applied  to  3000  feet  of  onion  row.  Thu 
first  and  second  figures  express  the  rate  of  dilution  while  the  second  and  third  figures  express  the  ra 
application  of  the  diluted  solution  to  the  row  in  terms  of  pints  of  solution  and  feet  of  row.  In  the  liter: 
on  onion  smut  control  the  rate  of  application  is  commonly  expressed  as  so  many  gallons  per  acre  of  on 
This  is  undesirable  because  we  do  not  treat  acres  but  rows,  i.e..  the  amount  of  solution  should  be  pi' 
tionate  to  the  number  of  feet  of  row  and  not  to  the  area  of  the  field.  The  number  of  feet  of  row  in  an 
varies  according  to  the  distance  between  the  rows.  Different  growers  plant  the  rows  at  different  inter 
Even  in  the  restricted  area  of  the  Connecticut  Valley  one  may  find  fields  of  onions  jilanted  at  12,  13, 
15  inches  and  none  of  them  is  uncommon.  In  other  sections  of  the  country  under  different  methods  o 
ture  other  intervals  are  used.  In  order  that  results  obtained  at  one  place  may  be  compared  with  tliose 
another,  it  is  desirable  that  formulas  be  expresfjed  according  to  length  of  row  treated  and  not  acres 
should  also  be  kept  in  mind  that  a  direct  comparison  cannot  be  made  between  the  results  of  the  use  o 
formulas  in  which  both  variables  are  fluctuating  at  the  same  time:  One  must  remain  constant  whiL 
other  is  being  changed. 

i Methods  of  calculating  the  results:  The  writers  have  given  considerable  thought  and  attention  ti 
question  of  the  most  accurate  method  of  calculating  and  comparing  the  results  obtained  by  the  use  o 
different  formulas  of  application.  The  methods  which  we  have  tried — most  of  which  are  in  use  by  i 
i  a  vestigators — are : 

1.   By  counting  the  number  of  smutted  seedlings  when  they  are  in  the  cotyledon  stage.     This  nieth' ' 
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',■  4.     Formaldehyde   treatment  for  smut.      Yield  from  4  treated  rows  (A),  compared  with   4 
::reated  rows  (B). 


Station  Farm  Experiment,  1919 

The  experiment  on  the  Cowls  farm  was  dupHcated  as  regards  treatments,  but 
Dn' a  smaller  scale,  on  a  badly  infested  plot  on  the  Station  farm. 

The  check  rows  gradually  dwindled  throughout  the  summer  while  the  stand  on 
ihe  treated  rows  remained  excellent.  No  differences  between  the  results  obtained 
)y  the  use  of  any  of  the  three  formulas  could  be  observed.  Through  a  mistake,  the 
)nions  of  this  plot  were  harvested  in  the  absence  of  the  writers  and  final  data  on 
,aeld  were  not  obtained.  Unquestionably,  however,  they  would  have  paralleled  the 
neld  data  for  the  Cowls  farm. 

Greenhouse  Experiments,  1919-20 

During  the  winter  a  greenhouse  bench  4  x  16  feet  was  filled  with  soil  from  a 
)adly  infested  field.  Three  crops  of  onions,  raised  in  succession,  were  treated  with 
ormaldehyde  of  different  formulas.  Commercial  formaldehyde  was  applied  at  the 
■ate  of  one  pint  to  2400,  2800,  3000  and  3200  feet  of  row.  Dilutions  from  1-8  up  to 
-128  were  used.  Without  presenting  all  the  data,  we  may  state  the  tentative 
;onclusions  at  which  we  arrived  as  a  basis  for  the  field  experiments  of  the  following 
■•ear: 

1.  The  percentage  of  control  was  not  appreciably  greater  when  one  pint  of 
ommercial  formaldehyde  was  applied  to  2400  or  2800  feet  of  row  than  when  applied 
0  3000  or  3200  feet. 

2.  Concentrated  formulas  such  as  1-48-2400,  1-32-2800  and  stronger  cause 
erious  injury  and  cannot  be  used. 

3.  The  most  important  indication  of  the  series  was  that  within  wide  hmits,  the 
moirnt  of  dilution  is  not  a  factor  of  any  great  importance  as  far  as  control  oj  smut  is 
oncerned. 

C.  A.  Clark  Farm  Experiment,  1920 

This  experiment  was  on  land  in  Sunderland  where  onions  had  been  grown  for  40 
r  50  years.  The  soil,  however,  was  not  as  thoroughly  infested  as  that  on  the  Cowls 
arm  used  during  the  previous  season.  The  part  selected  for  experiment  included 
0  rows,  267  feet  long,  12  inches  apart,  seeded  at  the  rate  of  7  poimds  per  acre.  The 
lots  were  seeded  May  3,  the  soil  at  that  time  being  wet  and  heavy  after  a  backward 


laccurate  because  it  makes  no  distinction  between  those  which  are  badly  affected  and  will  die  and  those 
hich  are  slightly  affected  and  may  produce  good  onions.  Also  we  have  found  that  it  is  impossible  to  dis- 
nguish  all  the  diseased  plants  because  many  of  the  lesions  are  below  the  surface  of  the  soil. 

2.  By  counting  the  percentage  of  smutted  plants  among  those  which  are  standing  at  some  definite 
sriod  in  the  early  summer,  hut  after  the  cotyledon  stage.  This  was  done  in  the  Cowls  farm  experiment  just 
sscribed  and  is  commonly  used  by  other  workers  on  onion  smut.  This  method  is  worthless  because  it  does 
Dt  count  those  which  have  already  died  from  the  disease  and  disappeared.  We  have  repeatedly  noted  that 
:edlings  begin  to  die  within  three  weeks  after  planting  and  the  mortality  is  then  heavy  for  a  few  weeks. 
Tien  a  young  plant  dies  it  shrivels  and  decomposes  so  quickly  that  no  trace  of  it  can  be  found  after  a  very 
w  days.     Obviously  such  plants  cannot  be  taken  into  consideration  in  calculating  by  this  method 

3.  By  removing  and  counting  the  plants  as  fast  as  they  succumb  to  smut.  This  requires  a  thorough  in- 
lection  about  twice  a  week  for  a  period  of  some  four  weeks,  after  which  all  diseased  plants  may  be  pulled 
ace  it  is  certain  that  they  will  not  recover.  This  is  certainly  the  most  accurate  method,  but  under  field 
inditions  involves  so  much  labor  that  it  is  precluded.  We  have,  however,  used  it  in  greenhouse  experi- 
ents  with  satisfaction. 

_  4.  By  counting  and  comparing  the  number  of  healthy  bulbs  in  the  row  at  harvest  time  or  shortly  before. 
tis  does  not  assume  that  all  onions  which  have  disappeared  from  the  rows  dviring  the  summer  have  suc- 
imbed  to  smut,  but  that  all  other  agencies  which  would  destroy  the  plants  previous  to  this  time  would 
)erate_equally  on  all  the  rows.  Therefore,  the  benefit  derived  by  the  grower  can  be  determined  by  direct 
mparison  of  the  figures  thus  obtained.  From  the  experimenter's  standpoint  it  is  not  quite  satisfactory 
icause  it  does  not  take  into  consideration  the  number  of  plants  which  were  prevented  from  germinating 
L  account  of  the  use  of  formaldehyde  of  a  certain  formula.  In  the  experiments  of  the  last  season  we  have 
termined  the  amount  of  such  injury  by  comparing  the  number  of  plants  which  came  up  and  then  comput- 
?_the  control  on  the  basis  of  those  which  remain.  This  fourth  method  has  been  used  throughout  the  ex- 
Timents  here  as  being  the  most  nearly  accurate  practical  method  of  comparing  the  results  obtained  by  a 
ven  treatment. 

6  By  comparing  the  yield  of  onions  in  pounds  or  bushels.  This  method  is  inaccurate  because,  as  every 
lion  grower  has  observed,  the  onions  in  a  thin  row  (such  as  they  are  when  thinned  by  smut)  being  further 
)art,  are  larger  than  in  a  thick  row;  therefore,  bulb  for  bulb,  are  heavier.  This  difference,  however,  rep- 
sents  the  gain  in  weight  secured  by  growing  bulbs  further  apart,  and  in  no  case  could  be  interpreted  as 
iving  any  relation  to  the  application  of  formaldehyde.  If  larger  bulbs  are  desired,  the  result  could  be 
uch  more  economically  obtained  by  planting  a  smaller  quantity  of  seed  per  acre  while  using  the  formalde- 
yde.  This  fifth  method  was  used  by  the  writers  during  the  field  experiments  of  1919  and  1920  and  the 
Qal  weights  are  included  in  the  tables,  but  they  should  not  be  considered  as  accurately  gauging  the  residts 
f  the  experiments. 
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spring.  Also  it  rained  within  24  hours  after  the  seed  was  planted  and  the  entii 
season  was  rainy. 

The  formulas  used  in  this  experiment  require  a  few  words  of  explanation.  Sine 
there  was  considerable  smut  in  the  treated  rows  during  1919  it  was  thought  best  t 
cut  down  the  distance  treated  with  one  pint  of  the  commercial  formaldehj'de  froi 
3200  to  3000  feet.  This  also  had  the  advantage  of  being  approximately  the  sam 
rate  of  application  as  was  being  used  in  the  other  states;  therefore,  our  results  coul 
be  more  readily  compared.  The  formulas  1^8-3000  and  1-32-3000  were  added  t 
see  whether  a  more  concentrated  solution  would  give  better  control  without  injur 
under  field  conditions.  In  order  to  test  the  effect  of  increasing  the  length  of  res 
treated  with  one  pint  of  commercial  formaldehyde,  the  formulas  1-50-4000  an- 
1-50-5000  were  added.  From  the  standpoint  of  the  growers,  the  1-50  dilution  : 
the  most  convenient  because  most  of  them  use  50  gallon  barrels  for  drawing  th 
water  and  they  all  have  gallon  jugs  or  cans.  It  is,  therefore,  a  simple  matter  to  ad 
a  gallon  of  the  commercial  solution  to  each  barrel  of  water. 

Observations  on  the  coui'se  of  the  disease  throughout  the  summer  coincided  wit 
those  of  the  previous  season.  The  percentage  of  smutted  plants  was  not  counte- 
during  the  growing  season  for  reasons  previously  stated.  All  the  onions  were  pulle 
and  counted  on  September  4.  A  week  later  they  were  topped  and  weighed.  Th 
data  taken  are  recorded  in  Table  II  (p.  27). 

In  interpreting  the  results  of  this  experiment  the  fact  that  the  soil  was  very  we 
at  the  time  of  planting  must  be  taken  into  consideration.  The  important  iniiuenc 
which  this  factor  exerted  was  understood  only  after  the  experiments  of  later  year 
We  may  draw  the  follovfing  conclusions  from  the  data  presented  in  Table  II: 

1.  The  highest  percentage  of  control  was  secm'ed  by  the  use  of  the  concentrate 
solutions:  thus,  the  1-64-3000  was  the  best*,  but  not  much  better  than  1-32-300 
and  1-96-3000. 

2.  No  advantage  was  gained  by  the  extreme  dilution  and  use  of  the  large  amoui 
of  water  required  for  the  1-128-3000  formula.  Three  of  the  other  formulas  gai 
better  control  and  others  were  not  much  inferior. 

3.  The  decided  drop  in  the  percentage  of  control  secured  by  the  1-50-500 
formula  indicates  that  (during  a  wet  spring)  the  amount  of  formaldehj^de  was  ii 
sufficient.  It  resulted  in  a  fair  amount  of  control — 40  per  cent,  increase  over  th 
untreated  plots — but  much  below  the  benefit  secured  by  the  use  of  more  formaldt 
hyde  per  acre.  The  1-50-4000  formula  gave  good  control,  but  the  jaeld  was  no 
quite  so  high  as  for  some  of  the  others.  I 

The  poor  showing  made  by  the  1-48-3000  formula  is  unexplainable  in  view  o, 
the  good  showing  of  the  formulas  just  above  and  just  below  it. 

The  Kuzmeski  Farm  Experiment,  1920 

The  field  on  which  this  experiment  was  located  is  in  Leverett  and  was  seriouslj 
infested  only  in  spots.  The  seed  was  planted  Maj^  3,  the  soil  moisture  condition 
being  about  the  same  as  previously  noted  for  the  Clark  farm.  Only  two  formula 
were  used,  ^'iz.,  the  1-96-3000  formula  which  approximated  the  formula  which  gav 
the  best  control  during  the  preceding  season,  and  the  1-50-5000  formula  previously 
mentioned  in  the  account  of  the  C.  A.  Clark  farm  experiment.  Eight  rows,  eacl 
436  feet  long,  13  inches  apart,  were  treated  with  each  formula,  and  four  rows  wen 
left  untreateci  as  a  check.     Data  for  this  experiment  are  recorded  in  Table  III  (p.27) 

The  results  shown  in  the  table  confirm  the  conclusion  from  the  Clark  farm  ex 
periment  that  the  use  of  one  pint  of  formaldehyde  to  5000  feet  of  drill  is  insufficien' 
for  the  control  of  smut  during  a  wet  spring.  Entirelj^  satisfactory  control  was  ob; 
tained  by  the  use  of  the  1-96-3000  formula. 

C.  A.  Clark  Farm  Experiment,  1921 

The  experiment  of  1920  on  this  field  was  practically  duphcated  during  the  seasoi 
of  1921  but  with  the  addition  of  some  more  concentrated  formulas.     The  soil,  how 


*In  tnis  connection,  it  may  be  noted  that  Walker  (48:324)  during  two  years  out  of  his  four  years 
periments  secured  nis  highest  yields  by  the  use  of  the  1-64  dilution,  while  during  the  third  year.'it  ws 
such  a  close  second  to  tlic  1-128  dilution  that  the  difference  was  almost  negligible.  Despite  these  results 
lie  recommended  the  1-128  dilution. 
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■•er,  was  dry  and  there  was  no  rain  for  at  least  two  days  after  the  seed  was  sowed  on 
pril  13.  The  weather  continued  cold  and  the  seed  came  up  very  poorly.  When  it 
d  come  up  there  was  a  striking  difference  between  the  treated  and  untreated  rows, 
tie  checks  were  much  thicker  and  appeared  so  throughout  the  season.  There  was 
very  obvious  injury  from  the  formaldehyde,  irrespective  of  the  formula  used.  The 
"iters  were  informed  bj^  onion  growers  who  were  in  a  position  to  know  the  facts  of 
e  case,  that  growers  all  through  the  section  had  the  same  trouble  with  formalde- 
-•de  during  1921  and  that  many  fields  of  onions  were  plowed  under  because  of  the 
duced  stand. 

No  yield  data  were  taken  in  1921  because  the  onions  were  harvested  by  mistake 

the  absence  of  the  wiiters  and  no  records  were  kept. 

After  the  experience  of  1921  it  was  decided  that  further  progress  in  the  search 
r  the  best  formula  could  not  be  made  until  the  factors  which  cause  formaldehyde 

injure  were  determined.  The  investigation  of  this  problem  was  not  finished 
itil  1922,  but  since  it  has  an  improtant  bearing  on  the  subsequent  experiments, 
3  shall  consider  the  findings  at  this  time. 

Formaldehyde  Injury 

At  first  it  was  thought  that  the  injury  of  1921  was  due  to  some  difference  in  the 
mposition  of  the  chemical.  Samples  from  all  available  sources  were  therefore 
llected,  including  among  them  samples  of  the  same  material  which  we  had  used 
[ring  the  previous  years  and  which  had  not  caused  injury.  Chemical  analyses  of 
e  samples  by  Dr.  Holland  of  the  Chemistry  department,  revealed  no  differences  in 
mposition  which  were  of  sufficient  size  or  character  to  warrant  a  suspicion  of  their 
xic  effect.  The  manufacturers  assured  us  that  there  had  been  no  change  in  the 
3thod  of  manufact\n-e  of  formaldehyde.  The  most  apparent  difference  was  in  the 
rcentage  of  methyl  alcohol  contained  in  the  various  samples.  The  sixteen  sam- 
3S  were  next  tested  simultaneously  on  onion  seed  sowed  in  greenhouse  benches, 
ing  for  each  the  formulas  1-50-5000,  1-50-3000,  l-100-3000_  arid  leaving  un- 
dated rows  between  the  plots.  In  order  to  see  what  effect  variation  in  the  per- 
atage  of  methyl  alcohol  would  have,  samples  containing  known  percentages  from 
1  per  cent,  to  16  per  cent,  alcohol  were  included  in  the  tests.  Without  discussing 
e  results  in  detail,  they  may  be  briefly  stated  as  follows : — 

1.  The  soin-ce  of  the  formaldehyde  was  without  influence  on  the  percentage  of 
ants  which  came  up. 

2.  Variation  in  the  percentage  of  methyl  alcohol  made  no  difference. 

3.  With  all  samples  and  every  formula  used,  formaldehyde  retarded  germina- 
m  for  a  day  or  two  and 

4.  With  all  samples  and  formulas,  formaldehyde  prevented  the  germination  of  a 
rtain  percentage  of  the  seed,  this  loss  being  more  apparent  when  a  more  concen- 
ited  solution  was  used  or  where  the  quantity  of  the  solution  was  increased. 

The  results  of  these  experiments  ehminated  the  possibility  that  the  losses  of 
21  were  referable  to  difference  in  the  character  of  the  formaldehyde. 

Since  there  had  been  no  differences  in  the  formulas  or  method  of  application  of 
rmaldehyde  nor  in  the  treatment  of  the  soil  in  1921,  there  appeared  to  remain  only 
e  character  of  the  season  itself  as  a  possible  explanation  of  the  trouble. _  The 
jaracter  of  the  spring  weather  could  obviously  affect  the  soil — where  the  injury 
f'curs — in  two  ways:  (1)  in  the  percentage  of  moisture  and  (2)  in  the  temperature. 
jq)eriments  were  undertaken  with  the  object  of  determining  to  what  extent  the 
J  rcentage  of  injury  is  influenced  by  variation  in  the  percentage  of  moisture  in  the 
(il.  The  effect  of  the  soil  temperature  on  injury  has  not  been  determined_  as  yet. 
j  These  experiments  have  been  described  in  detail  in  a  previous  pubhcation  (2). 
!)r  our  present  purpose  it  will  be  sufficient  to  quote  from  the  summary  of  that 
".per: 

"When  a  concentrated  formula  hke  1-50-3000  is  used,  the  amount  of  injury 
ipends  on  the  moisture  condition  of  the  soil.  Injury  varies  inversely  as  the  per- 
intage  of  moisture. 

I  The  amount  of  injury  may  be  reduced  by  diminishing  the  amount  of  the  solution 
<  plied  per  unit  of  row,  but  the  percentage  of  smut  control  is  probably  also  reduced. 

The  amount  of  injury  in  a  dry  soil  may  be  reduced  by  increasing  the  dilution  of 
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the  formaldehyde  without  at  the  same  time  reducing  the  actual  amount  of  fonmj 
dehyde  per  unit  of  row. 

The  amount  of  injury  can  be  predicted  from  the  moisture  condition  of  the  S(!! 
on  the  day  of  planting.  It  is  not  affected  by  weather  conditions  during  the  subsi 
quent  days. 

The  grower  could  save  time  and  labor  by  changing  his  formula  according  to  ti 
soil  condition  at  the  time  of  planting. 

More  seed  should  be  applied  when  formaldehj^de  is  used." 

The  final  results  of  the  formaldehyde  injury  investigation  were  not  availah 
before  the  experiments  of  1922  were  started.  Hence  the  soU  moisture  and  the  pe 
centage  of  loss  from  formaldehyde  injury  were  not  determined. 

C.  A.  Clark  Farm  Experiment,  1922 

The  experiment  was  repeated  on  the  same  field  during  1922.  Twentj'-six  roi 
500  feet  long,  12  inches  apart  were  sowed  at  the  rate  of  six  pounds  of  seed  per  ac 
on  April  26.  The  soil  was  dry  and  no  rain  fell  during  the  next  week  which  w 
windy,  cool  and  dry.  Different  samples  of  formaldehyde  were  tried  in  which  t 
percentage  of  methyl  alcohol  was  extremely  small  (4  per  cent.)  or  very  high  (16  p 
cent.).  Also  comparative  tests  were  repeated  with  the  1-128-3000,  1-64-30C 
1-50-5000,  and  1-50-4000.  Formaldehyde  injury  was  evident  when  the  seed  car 
up  but  unfortunately  no  records  of  its  comparative  extent  or  of  the  soil  moistu 
conditions  were  made.  The  onions  were  harvested  on  August  25.  The  3deld  da 
are  recorded  in  Table  IV  (p.  28).  It  will  be  noted  from  this  table  that  the  resul 
are  quite  different  from  those  obtained  in  1920  on  the  same  field  (cf.  Table  II).  Tl 
highest  yields  were  secured  with  the  dilute  formula,  1-128-3000,  while  in  1920  it  w 
the  concentrated  formulas,  1-32-3000  and  1-64-3000,  which  gave  the  highe 
yields.  In  1920,  the  1-50-5000  gave  the  lowest  yield  while  in  1922  it  was  next 
the  best.  This  difference  can  be  easily  explained,  however,  in  \dew  of  the  differeii' 
in  the  moisture  conditions  of  the  soil  at  seeding  time.  The  low  yields  obtained  1 
the  concentrated  formulas  like  1-50-3000  in  1922  were  due  to  reduction  of  the  star 
through  formaldehyde  injury  when  the  soil  was  very  dry.  They  do  not  indicate 
lack  of  control  because,  when  less  formaldehyde  was  used  (1-50-5000)  the  jield  w; 
increased. 

As  to  the  effect  of  the  methyl  alcohol,  the  data  show  a  much  larger  yield  thrcus: 
the  use  of  formaldehyde  with  a  low  percentage  of  methyl  alcohol.  Up  to  the  pre 
ent,  however,  the  writers  have  not  had  opportunity  to  repeat  this  test  and  woiil 
hesitate  to  draw  any  conclusions  from  the  results  obtained  on  these  two  rows  durir 
one  season.  , , 
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Kuzmcski  Farm  Experiment,  1922 


This  was  on  the  same  field  as  was  used  in  1920,  On  April  25  when  the  seed  W8] 
sowed  the  soil  was  very  dry  and  continued  so  for  the  next  week  or  more.  The  expei 
iment  included  16  rows,  220  feet  long,  13  inches  apart,  seeded  at  rate  of  four  pound 
per  acre.  The  observations  throughout  the  summer  coincided  with  those  made  o; 
the  C.  A.  Clark  farm  the  same  season.  Smut  was  serious  only  in  spots;  therefoKi 
the  harvest  data  do  not  really  show  how  complete  was  the  control  (since  all  tli 
onions  in  the  entire  row  were  counted  and  therefore  considerable  stretches  of  ro^ 
where  there  was  httle  smut  to  control  were  included).  In  the  worst  places  hardl 
any  onions  remained  standing  in  the  check  row  while  there  was  a  normal  number  il 
the  treated  rows.  Only  one  dilution  was  used  on  this  field  but  it  was  applied  to  thi 
row  at  three  different  rates.  The  final  results  (presented  in  Table  V  (p.  28)  con] 
firm  the  conclusions  drawn  from  the  C.  A.  Clark  farm  experiment  of  the  same  yearj 
viz.,  that  the  largest  yield  is  obtained  by  using  the  1-50-5000  formula,  during  a  seal 
son  when  the  seed  must  be  sowed  in  a  dry  soil.  The  difference  is  due  to  formalde 
hyde  injury  and  not  to  lack  of  control  of  smut. 

The  Objects  of  the  Field  Tests  of  1923 

Differences  in  yields  secured  by  the  various  formulas  in  1922  were  the  results  o 
variation  in  (1)  the  control  of  smut  and  (2)  the  number  of  seeds  prevented  fron 
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rminating  by  the  formaldehyde.  The  presence  of  these  two  variables  made  the 
j  ierpretation  of  the  yields  very  uncertain.  An  effort  was  made  in  the  experiments 
i  1923  to  determine  to  what  extent  each  of  these  factors  was  responsible  for  the 
^riation  in  yield.  This  was  accomphshcd  by  first  determining  the  extent  of  the 
I'emical  injury.  During  the  tliird  or  fourth  week  after  planting,  when  it  was 
■  ought  that  practically  all  the  plants  which  would  come  up  were  visible  and  before 
;  y  of  them  had  disappeared  from  smut  or  damping  off,  the  number  of  plants  in  each 
)ivr  was  determined  irrespective  of  whether  they  were  diseased  or  not.  Compari- 
iia  of  these  with  the  untreated  rows  determined  the  extent  of  the  chemical  loss. 
j  le  relative  amount  of  loss  from  smut  was  determined  at  harvesting  by  subtracting 
T3  number  of  sound  bulbs  from  the  number  of  seedhngs  which  escaped  chemical 
i  ury.    It  is  not  thereby  assumed  that  all  the  plants  which  died  in  the  interim  were 

led  by  smut  but  that  other  agencies  acted  equally  on  all  the  rows.  Also  in  order 
'  check  up  under  field  conditions  the  influence  of  soil  moisture  at  planting  time,  the 
ilrcentage  of  moisture  in  the  soil  one  inch  below  the  surface  was  calculated  for  each 

perimental  field  on  the  day  of  planting. 


Allen  Clark  Farm  Experiment,  1923 

This  experiment  was  located  in  North  Amherst  on  land  heavily  infested  with 
jiut  at  one  end  but  very  lightly  at  the  other.  It  included  28  rows,  283  feet  long, 
I  inches  apart,  seeded  at  the  rate  of  six  pounds  per  acre.  The  ground  was  fairly 
.:)ist,  containing  17  per  cent,  water  with  a  retentive  capacity  of  65  per  cent,  of  the 
i  Y  weight.  It  was  planted  on  April  27  and  there  were  heavy  rains  on  the  28th  and 
;  th.  The  rain  probably  came  soon  enough  to  affect  the  results  of  the  treatment. 
;  spections  while  the  onions  were  coming  up  and  comparison  by  counting  the  seed- 
1  gs  at  the  end  of  a  month  showed  the  chemical  injury  to  be  neghgible  in  this  field. 

•  i  September  4,  when  the  onions  were  ready  to  harvest,  the  sound  bulbs  in  100  feet 
(j  each  row  on  the  more  heavily  infested  end  of  the  field  were  counted.  The  results, 
'ssented  in  Table  VI  (p.  28)  are  about  what  might  be  expected  when  the  soil  was 
J  ither  extremely  dry  nor  extremely  wet.  The  highest  yields  were  secured  with  the 
il'mulas  of  medium  dilution  (1-64-3000,  1-75-3000)  or  where  the  rate  of  distribu- 
Vn  was  medium  (1-50-4000).  None  of  the  formulas  failed  to  control,  but  the 
j  50-5000  was  least  satisfactory.  The  appearance  of  the  field  four  weeks  before 
'.  r vesting  is  shown  in  Fig.  2. 

Kuzmeski  Farm  Experiment,  1923 

This  experiment  was  on  the  same  field  as  the  experiments  of  1920  and  1922.  It 
ilasisted  of  24  rows,  436  feet  long  and  13  inches  apart,  seeded  at  the  rate  o'six 

unds  per  acre  on  April  21.  The  soil  was  extremely  dry  and  dusty.  A  high  wind 
ijring  the  day  and  the  succeeding  days  kept  the  upper  layer  in  the  same  condition 
)  ■  a  week.    The  moisture  was  6  per  cent,  and  the  retentive  capacity  45  per  cent,  of 

s  dry  weight  of  the  soil.  All  conditions  were  ideal  for  a  high  percentage  of  formal- 
»,hyde  injury. 

Examination  when  the  onions  were  coming  up  and  counting  the  number  of  seed- 
I'gs  when  it  was  judged  that  all  had  come  up,  showed  that  the  injury  was  certainly 
J  that  was  predicted.     On  September  3  the  number  of  sound  bulbs  remaining  were 

•  unted.  The  data  on  this  experiment  are  summarized  in  Table  VII  (p.  29). 
'  lese  data  show  that  there  was  severe  injury  with  all  formulas  used.  The  1-50- 
'  00  formula  caused  the  least  loss  but  that  was  20  per  cent.  Even  when  the  solu- 
■  m  was  diluted  1-100  there  was  a  loss  of  36  per  cent.  It  is  doubtful  whether  any 
]  actical  formula  can  be  used  under  these  very  dry  conditions  which  will  eliminate 
'•  is  loss.  Under  these  conditions  it  is  probably  best  to  use  the  1-50-5000  formula 
;  d  increase  the  amount  of  seed  enough  to  offset  the  formaldehyde  injury. 

Station  Farm  Experiment,  1923 

)  This  was  the  same  field  on  which  the  experiment  of  1919  was  located.  It  con- 
f  ted  of  40  rows,  12  inches  apart  and  75  feet  long,  seeded  on  April  26  at  rate  of  six 
]:unds  per  acre.     The  soil  was  very  dry  and  remained  so  for  48  hours  after  planting. 
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The  moisture  was  12  per  cent,  and  the  retentive  capacity  64  per  cent,  of  the  d 
weight.  Such  a  condition  was  favorable  for  a  high  percentage  of  formaldehj-. 
injury  and  when  the  onions  came  up  the  injury  was  apparent.  Tiie  percentage  , 
chemical  loss  was  determined  on  June  1  and  the  \deld  data  were  taken  on  August  d 
The  data,  presented  in  Table  VIII  (p.  29)  show  that  the  highest  gain  was  obtaini' 
by  the  use  of  the  1-50-5000  formula  and  the  next  by  the  1-64-3000  formula.  T; 
injury  caused  by  the  1-50-3000  formula  was  so  severe  that  there  was  an  ultimal 
loss  even  though  smut  was  controlled  very  effectively.  On  such  a  soil  the  l-50-50i| 
formula  is  undoubtedly  the  best.  j 

Conclusions  from  all  of  the  Formaldehyde  Experiments 

After  five  years  of  experimentation,  the  writers  came  to  some  fairly  definite  co 
elusions  in  regard  to  the  control  of  onion  smut  with  formaldehyde.  These  concl 
sions,  which  will  now  be  briefly  stated,  are  supported  by  the  data  which  have  jr 
been  presented. 

1.  Smut  can  be  controlled  in  any  field  in  the  Connecticut  VaUey  and  during  ai^ 
season  by  the  use  of  a  formaldehyde  solution. 

2.  Extreme  dilutions  such  as  one  part  of  formaldehyde  in  128  parts  of  wat( 
involving  the  use  of  a  large  amount  of  water,  extra  labor  and  inconvenience,  are  n'. 
necessary  under  the  conditions  which  prevail  here. 

3.  Within  fairly  wide  limits,  the  control  of  smut  is  not  dependent  on  the  dilutic 
but  on  the  actual  amount  of  formaldehyde  apphed  per  unit  cUstance  of  row.  Thi 
the  concentration  is  not  limited  by  lack  of  control,  but  by  danger  of  injury  to  t 
seeds. 

4.  Any  formula  for  the  application  of  formaldehyde  which  is  strong  enough 
control  smut,  also  causes  a  certain  percentage  of  the  seeds  to  fail  to  germinate.     Tl' 
injury  is  especially  noticed  when  the  soil  is  very  dry  at  planting  time. 

5.  Formaldehyde  injury  varies  inversely  vvdth  the  moisture  content  of  the  so 
and  directly  as  the  concentration  of  the  solution  and  the  amount  of  such  solutit 
applied  per  unit  length  of  row. 

6.  The  grower  may  reduce  the  loss  from  formaldehyde  to  a  very  small  percenta 
and  at  the  same  time  get  better  control  of  smut  by  changing  his  formula  of  applic 
tion  according  to  the  moisture  conditions  of  the  soil  on  the  day  when  the  seed 
planted. 

7.  From  the  standpoints  of  (a)  profitable  (but  not  necessarily  maximum)  pr 
vention  of  smut,  (b)  minimizing  the  labor  of  drawing  water,  (c)  ease  of  mixing  tl 
solution,  (d)  maximum  reduction  of  the  weight  of  water  which  must  be  carried  ( 
the  drill,  and  (e)  avoidance  of  severe  chemical  injury,  we  recommend  the  foUoTvii 
as  the  most  practical  method  of  apphcation: 

//  the  soil  is  very  dry,  use  the  1-60-5000  formula;  if  fairly  moist,  the  1-50-400 
and  if  wet,  the  1-60-3000  formula. 

Or  this  might  be  expressed  to  the  grower  thus: 

Put  one  gallon  of  formaldehyde  into  a  50-gallon  barrel  and  fill  to  the  top  with  wate. 
If  soil  is  very  dry,  apply  at  rate  of  one  barrel  to  one  acre  of  onions  (13  inches  apart), 
the  soil  is  medium  moist,  apply  l}/i  barrels,  and  if  tcet  and  heavy,  1%  barrels  per  acr 

8.  On  a  dry  soil  the  amount  of  seed  per  acre  should  be  increased. 

The  Formaldehyde  Tank  for  the  Onion  Drill 

The  formaldehyde  solution  is  applied  to  the  row  from  a  tank  attached  to  tl: 
seeder.  Various  kinds  of  tanks  and  methods  of  regulating  the  flow  of  the  solutio 
from  them  have  been  used  and  described  by  previous  investigators  (5:161). 

In  order  that  the  control  of  smut  be  effective  and  injury  reduced  to  the  minimui 
it  is  important  (1)  that  the  rate  of  flow  be  uniform  and  (2)  that  the  operator  ha\ 
some  means  of  knowing  just  how  much  solution  he  is  applying.  These  two  requin 
ments  were  doubly  important  for  our  experimental  work.  ! 

In  order  that  the  data  obtained  might  be  rehable,  a  machine  was  needed  whicj 
would  distribute  evenly  and  with  a  fairly  high  degree  of  accuracy  any  desired  quai 
tity  of  solution  on  a  stated  length  of  row.  For  this  purpose  the  regulating  appan 
tus  on  all  of  the  machines  which  have  been  described  before  was  found  to  be  wortl 
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Fig.  5. — Mechanical  drawing  showing  details  of  formaldehyde  tank  construction. 


i.  6.— Sectional  view  of  union  in  outlet  pipe,  with  disk  and  washers  in  place. 


5.     None  had  a  vaWe  which  could  be  set  so  that  the  operator  would  know  when 

started  across  the  field  how  much  solution  would  be  applied  per  hundred  feet. 

iual  tests  of  the  different  types  of  tanks  showed  considerable  variation  in  the  flow 

dj)ending  on  how  full  the  tank  was.    A  14-quart  tank  described  below  required 

□  re  than  twice  as  long  to  deliver  the  last  quart  as  it  did  the  first.     The  one-gallon 

•per  tank  first  constructed  by  Stone  (Mass.  Agr.  Expt.  Sta.  Circ.  21)  —  which 

till  in  the  possession  of  the  Station — was  tested  and  showed  a  difference  in  time 

15  per  cent,  between  the  first  and  last  point.     None  of  the  tanks  previously 

cribed  has  any  method  of  correcting  this  error.     None  of  them  has  any  provision 

■J  ehminating  the  error  due  to  variation  in  the  speed  of  the  operator.     In  short, 

;]  re  were  so  many  sources  of  error  and  variation  in  all  of  the  machines  described 

to  the  present  that  they  were  found  to  be  utterly  unsuitable  for  accurate  research 

dies  and  a  new  tank  and  method  of  regulation  had  to  be  devised.    The  one  which 

5  finally  evolved  after  experimenting  with  many  different  modifications  is  illus- 

iijted  in  Fig.  5  and  described  below.* 

The  tank  itself  (Fig.  5A)  is  a  14-quart  cubical  galvanized  iron  box  attached  be- 

;en  the  handles  of  the  drill  just  back  of  the  seed  box.    The  bottom  of  the  tank  is 

flat  but  has  a  shght  slope  to  a  lowest  point  at  the  rear  from  which  the  solution 

^  onducted  through  a  ^-inch  pipe  (E)  to  the  stopcock  (K)  and  to  the  union  (F) . 

im  there  it  is  led  through  a  3/^-inch  flexible  block  tin  tube  (G)  and  distributed  on 

seed  and  soil  just  back  of  the  seed  spout  and  in  front  of  the  coverers.  The  valve 

I  is  operated  by  a  J^-inch  iron  rod  (R)  from  the  rear  end  of  the  handles.     It  has 

hing  to  do  with  the  regulation  of  the  flow  but  merely  starts  or  stops  the  stream 

:he  ends  of  the  row  or  wherever  desired. 

The  rate  of  flow  from  the  tank  is  regulated  by  a  series  of  brass  disks  with  central 
11  rtures  of  graded  sizes.  A  disk  is  held  in  place  between  rubber  washers  in  the 
J  on  of  the  outlet  pipe  (Fig.  6).  Any  number  of  these  simple  brass  disks  may 
)  ijuickly  cut  out  with  tin  shears  from  a  sheet  of  brass.  A  hole  is  drilled  through 
,1  center  of  each  disk  and  this  is  enlarged  with  a  rat-tail  file  to  the  proper  size  for 
J  delivery  of  a  gallon  of  solution  in  the  previously  calculated  number  of  seconds 
fl  ch  the  operator  wishes  to  use.  The  number  of  seconds  required  to  deliver  a 
;:  on  of  solution  is  then  stamped  on  the  disk  (Fig.  6).  The  size  of  the  aperture 
1  ded  depends  on  the  formula  of  application  v/hich  the  operator  wishes  to  use  and 
1  rate  at  which  he  walks.  The  number  of  disks  which  the  experimenter  or  grower 
1  ds  depends  on  the  number  of  formulas  he  wishes  to  use,  and  the  number  of  men, 
different  speeds  of  walking,  who  expect  to  push  his  drill.  In  our  own  experi- 
t  ital  work  seven  different  formulas  of  application  were  being  tested  and  the  drill 
V ;  pushed  at  different  times  by  three  operators,  the  first  one  walking  4  feet  per 
( md,  the  second  one  4^/^  feet  per  second  and  the  third  one  5  feet  per  second.  Thus 
)!  )re  the  experiments  were  completed  there  were  21  disks.  The  operator  could 
Ipkly  find  the  proper  disk  by  reference  to  a  table  attached  to  the  side  of  the  tank 
:blel). 


TABLE  1. 
I  licating  the  Disks  of  the  Onion  Drill  to  be  Used  According  to  the  Speed 

of  Workman  and  Formula  Desired 

Formula 

4  Ft.  per  Sec. 

43^  Ft.  per  Sec. 

5  Ft.  per  See. 

1-  50-3000 
1-  50-4000 
1-  50-5000 
1-  32-3000 
1-  32-4000 
1-  64-3000 
1-128-3000 

120 
160 
200 

188 

250 

94 

47 

106 
142 

178 

167 

222 

83 

42 

96 
128 
160 
150 
200 

75 

37.5 

J'The  authors  are  glad  to  acknowledge  the  very  helpful  cooperation  of  Professor  C.  I.  Gunnesa  and. 
'ij-issor  J.  L.  Strahan  of  the  Department  of  Rural  Engineering,  whose  aid  in  the  solving  of  some  of  the 
Muanical  difficulties  and  the  preparation  of  mechanical  drawings,  has  been  invaluable. 

21 


To  illustrate :  If  the  operator  found  that  he  walked  at  the  rate  of  43^2  feet  p 
second  and  he  wished  to  use  the  1-64-3000  formula,  a  glance  at  the  table  would  ti 
him  to  insert  in  the  imion  the  disk  stamped  mth  the  figure  83.  Such  a  large  nui 
ber  of  disks  will  be  needed  only  by  the  experimenter.  The  practical  grower  wou 
not  have  occasion  to  use  more  than  two  or  three  and  coidd  make  them  as  desire 
This  method  of  regulation  was  found  to  be  very  satisfactory  and  has  the  advantag 
of  (1)  permanent  accuracy;  no  variation  with  wear  or  play;  (2)  cheapness  and  ea 
of  construction  within  the  reach  of  any  grower;  (3)  simpUcity;  no  complicat 
mechanism  to  be  frequently  out  of  repair;  and  (4)  great  elasticity,  since  a  disk  m: 
be  quickly  made  to  suit  any  desired  rate  of  flow. 

The  next  modification  was  made  for  the  purpose  of  correcting  the  variation 
flow  due  to  difference  in  head  of  the  liquid  as  the  quantity  in  the  tank  diminish^ 
All  of  the  tanks  which  the  writers  have  seen  described  have  loose-fitting  lids  in  til 
top  through  which  the  solution  is  poured  to  fill  the  tank.  As  the  solution  flows  of 
through  the  outlet  pipe  the  space  which  it  leaves  in  the  tank  is  inunediately  fill<jj 
with  air  which  comes  in  around  the  Hd.  Such  an  arrangement  makes  the  rate 
flow  entirely  dependent  on  the  height  of  the  water  in  the  tank  and  as  a  result,  tlj 
flow  is  much  more  rapid  when  the  tank  is  full  than  when  it  is  nearly  empty, 
order  to  determine  the  extent  of  such  variation,  the  14-quart  tank  just  describi' 
was  filled  and  the  water  permitted  to  run  out  with  the  lid  loose  or  removed  entireli 
The  time  required  for  dehvering  each  of  the  successive  quarts  was  determined  wij 
a  stop  watch  and  the  average  of  three  tests  is  indicated  in  Table  2: 


TABLE  2. 


Rate  of  Flow  of  Each  Successive  Quart  of  Liquid  from  14-Quart  Tank  (Opeii 


Quart 

Seconds 

Quart 

Seconds 

1 

17.7 

8 

24.3           1 

2 

18.8 

9 

25.2 

3 

19.2 

10 

26.9 

4 

20.0 

11 

29.3 

5 

20.5 

12 

•      32.3 

6 

21.6 

13 

34.6 

7 

22.8 

14 

39.4 

Thus,  the  operator  who  started  with  a  full  tank  would  be  putting  on  the  fir 
part  of  the  treated  row  double  the  amount  which  he  put  on  the  last  part.  Ther; 
suiting  control  or  injury  would  naturally  show  a  similar  variation.  Data  derive 
from  the  use  of  such  a  tank  cannot  be  accurate.  The  variation  in  even  the  sms' 
tank  described  by  Stone  has  been  noted  above.  In  order  to  make  our  control  dai: 
reliable  it  was  absolutely  essential  that  this  variation  be  ehminated.  After  consici 
erable  experimentation  this  was  finally  very  successfully  accomphshed  by  modifyiri 
the  tank  thus:  Instead  of  a  loose-fitting  lid,  a  screw  cap  (B),  of  2-inch  diametc^ 
(such  as  is  commonly  used  on  an  automobile  radiator)  is  used  for  closing  the  openir' 
in  the  top.  When  screwed  down  with  the  shoulder  against  a  rubber  washer,  th; 
makes  the  top  air-tight.  A  stand-pipe  (D)  parallel  with  and  as  liigh  as  the  side  (| 
the  tank  is  connected  with  the  air  vent  (C)  by  means  of  an  elbow.* 

In  this  way,  atmospheric  pressure  is  maintained  at  the  level  of  the  vent  (C)  an: 
consequently  a  uniform  flow  of  solution  is  obtained  irrespective  of  the  height  (, 
water  in  the  tank.  The  effective  head  producing  the  flow  is  always  equal  to  (Hj 
In  order  to  prove  that  the  flow  is  uniform,  the  outflow  of  each  successive  quart  w^l 
timed  just  as  described  above  but  with  the  air-tight  cap  screwed  down,  and  (wit|| 
the  No.  150  disk  in  the  union)  every  quart  from  the  first  to  the  14th  flowed  out  i 
just  373^  seconds. 


*In  a  later  model  this  stand-pipe  is  built  inside  the  tank  and  is  simpler  in  construction  but  the  prinoip 
is  the  same. 
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Two  other  modifications  of  minor  importance  have  been  added.  In  the  enlarged 
ase  of  the  stand-pipe  there  is  a  float  (M),  which  consists  of  a  light  hollow  brass 
yUnder  which  has  a  "play"  up  and  down  of  one  inch.  Attached  to  the  top  of  this 
oat  is  a  slender  brass  wire  stem  (N)  passing  up  through  the  narrow  part  of  the 
tand-pipe  and  projecting  an  inch  above  the  top  of  it  when  the  float  is  up,  just  even 
ath  the  top  when  the  float  is  down.  When  the  stream  is  running  from  the  tank 
nd  everything  is  in  order,  the  float  is  down  and  the  stem  does  not  appear  above  the 
)p.  If,  however,  there  is  any  leak  in  the  top  of  the  tank  or  the  operator  has  for- 
otten  to  screw  down  the  cap,  i.e.,  if  the  tank  for  any  reason  is  not  air-tight,  the 
'ater  rises  in  the  stand-pipe  to  the  level  in  the  tank,  the  float  remains  up  and  the 
rejecting  stem  warns  the  operator  that  something  is  wrong.  The  float  is  thus  a 
ifety  device  and  not  an  absolutely  essential  part. 

The  second  modification  is  a  very  small  pipe  (L)  about  two  inches  long  inserted 
n  the  upper  side  of  the  outlet  pipe.  This  was  added  when  it  was  discovered  that 
)r  each  of  certain  intermediate  disks  there  were  two  distinct  rates  of  flow.  If  the 
ipe  below  the  union  became  immediately  filled  with  water  when  the  stream  was 
irned  on,  it  continued  to  come  out  in  a  steady  stream  and  we  had  the  faster  rate  of 
ow.  Under  these  conditions  the  effective  head  would  be  (P)  in  the  diagram.  But 
t  other  times,  even  with  the  same  disk,  air  gained  access  to  this  pipe  and  the  water 
ribbled  out.  Then  we  had  the  slow  rate  of  flow  due  to  the  head  (H).  Either  flow 
jmained  constant  but  one  never  knew  when  he  opened  the  valve  which  speed  he 
'ould  have.  This  difference  in  flow  was  ehminated  when  air  was  admitted  to  the 
utlet  pipe  through  the  small  opening  and  pipe  just  mentioned. 

With  this  improved  tank  just  described  all  chances  of  error  due  to  variation  are 
liminated  except  one.  Variation  in  the  rate  of  application  might  arise  from  varia- 
ion  in  the  speed  at  which  the  workman  pushes  the  drill;  e.g.,  he  might  walk  more 
lowly  when  he  was  tired  or  in  softer  land,  etc.  Numerous  tests  of  the  speed  of 
ifferent  workmen  at  various  times  have  convinced  the  writers,  however,  that  a 
lan's  speed  is  remarkably  constant  and  the  error  from  this  source  is  small.  Never- 
leless,  it  would  be  a  distinct  improvement  if  even  this  small  error  could  be  elimi- 
ated  and  the  practical  grower  would  be  saved  the  trouble  of  measuring  his  speed 
rid  calculating  the  disk  which  he  should  use.  This  could  be  done  if  the  apparatus 
'ere  so  constructed  that  the  amount  of  solution  delivered  was  proportionate  to  the 
istance  travelled  (i.e.,  to  the  number  of  revolutions  of  the  drill  wheel)  and  not  de- 
endent  on  the  length  of  time  during  which  the  valve  is  open.  Then  the  rate  of 
ppUcation  would  be  entirely  independent  of  the  speed  at  which  the  drill  was  pushed, 
uch  a  regulating  apparatus,  geared  to  the  drill  wheel,  is  mechanically  possible  and 
s  construction  has  been  planned  at  various  times  by  the  writers.  The  construe- 
on  has  been  abandoned  for  various  reasons  but  principally  because  it  would  be  too 
implicated  and  expensive  and  therefore  less  suitable  for  the  average  onion  grower, 
'or  all  practical  purposes,  and  even  for  a  fairly  high  degree  of  accuracy  for  experi- 
lental  work,  the  apparatus  described  above  is  quite  satisfactory. 

MATERIALS  OTHER  THAN  FORMALDEHYDE 

One  objection  to  the  use  of  formaldehyde  is  the  danger  of  injury  to  the  seed 
nder  certain  soil  conditions  which  have  been  discussed  previously.  Although  this 
an  be  largely  avoided  by  changing  the  formula  of  apphcation  to  suit  the  soil  con- 
ition,  growers  cannot  always  be  depended  on  to  attend  to  this  and  some  losses  from 
bis  source  are  inevitable.  It  would  be  much  better  if  we  had  a  substitute  which 
70uld  give  just  as  good  control  as  formaldehyde,  but  without  the  attendant  seed 
ijury.  In  a  search  for  such  a  substitute  the  writers  have  experimented  with  a  Ust 
f  chemical  preparations,  including  Kahmat,  Pythal,  Furfural,  Semesan,  Uspulun, 
lermisan  and  several  disinfecting  powders  manufactured  by  the  Du  Pont  Company 
nd  by  the  Corona  Chemical  Division  of  the  Pittsburgh  Plate  Glass  Company.  All 
f  these  were  found  to  have  some  merit  in  decreasing  the  amount  of  smut,  but  for 
be  most  part  the  control  was  inferior  to  that  secured  by  formaldehyde.  Kalimat, 
owever,  is  a  notable  exception.  It  was  tested  for  two  years  in  the  field  and  in  the 
reenhouse  in  pots  where  the  soil  moisture  was  controlled.  These  experiments  and 
be  results  are  described  in  detail  in  a  separate  publication  (3) .    It  is  sufficient  here 
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to  present  the  data  on  the  experiments  of  1924  (Table  IX,  p.  29)  and  the  concl 
sions  from  the  results  of  the  two  years'  experiments. 

"In  all  tests  during  the  last  two  years,  kahmat  has  controlled  onion  smut  just 
well  as  formaldehyde.  It  is  superior  to  formaldehyde,  however,  not  on  account 
its  fungicidal  properties  but  on  account  of  .its  comparative  safety  when  used  in  co 
centrated  solutions  or  when  used  in  very  dry  soils.  Under  these  same  conditio: 
formaldehyde  frequently  causes  serious  injm-y. 

"The  claim  of  the  manufacturers  that  the  percentage  of  germination  is  increasf 
by  the  use  of  kahmat  would  seem  at  first  to  have  some  support  in  the  data  presente 
Of  the  14  comparisons  between  treated  and  check  rows,  10  show  that  there  were  mo 
seedhngs  on  the  treated  than  on  the  untreated  rows.  This  does  not  necessari 
mean,  however,  that  kahmat  stimulated  germination  of  the  seeds;  it  may  ha^ 
merely  kiUed  off  some  organisms  which  naturally  destroy  the  seedhngs  before  the 
reach  the  surface  of  the  soil. 

"The  only  objection  to  the  use  of  kahmat  is  that  it  is  rather  expensive  at  presen! 
It  may  be  obtained  for  about  $1.00  per  pint.      In  larger  quantities,  however, 
could  probably  be  obtained  at  a  lower  price.     If  any  considerable  demand  for 
should  be  developed,  the  cost  of  production  will  be  lowered  or  other  substances  ec 
bodying  the  same  protective  principle  will  appear  on  the  market.  \ 

"Of  the  formulas  tried,  probably  the  1-50-4000  could  be  recommended  as  givir 
excellent  control  and  as  being  economical  of  labor  and  material.  This  would  requi] 
about  five  quarts  of  kahmat  per  acre  of  onions  v/hen  the  rows  are  thirteen  inchi 
apart.  In  extremely  dry  soil  the  same  amount  apphed  in  greater  dilution  migl; 
have  some  advantage." 

Uspulun.  This  is  a  patented  German  chemical  preparation  marketed  in  tl 
form  of  a  purphsh  gray  powder,  readily  soluble  in  water  to  form  a  pui-ple  solutioi, 
The  active  fungicidal  principle  is  orthochlorphenol.  In  prehminary  greenhou; 
experiments  1  per  cent,  and  2  per  cent,  were  tried  in  the  formulas  1-50-3000,  1-5C 
4000,  1-50-5000,  1-100-3000,  1-100-4000  and  1-100-5000.  Fair  control  Wc 
secured  with  all  formulas  but  the  best  with  1-100-3000.  In  the  field  experimem 
of  1924  the  formulas  of  1-50-3000  and  1-100-3000  were  each  used  on  one  row  7 
feet  long.  The  percentage  of  control  was  just  as  high  as  that  secured  by  kahmat  c 
formaldehyde.  There  v/as  no  evidence  of  seed  injury  or  stunting  and  the  percentag 
of  germination  was  higher  than  on  the  check  rows.  The  results  were  sufficient! 
promising  to  warrant  the  further  testing  of  this  substance.  The  results  will  b 
described  more  in  detail  after  further  tests  under  different  conditions. 

Germisan.  This  is  also  a  German  patented  disinfectant  marketed  in  the  fori 
of  a  powder  but  to  be  used  in  solution.  It  has  been  tried  only  in  our  field  exper; 
ments  of  1924  and  in  the  formulas  1-50-3000,  1-50-4000  and  1-50-5000.  AU  form 
ulas  gave  increased  germination  and  good  control  of  smut.  The  weakest  formul 
gave  just  as  good  control  as  the  others.  These  results  look  promising,  but  we  hesi 
tate  to  make  any  recommendations  until  the  material  has  been  tried  under  othe 
conditions. 

The  other  chemical  solutions  tried  gave  a  percentage  of  control  much  lower  thai 
formaldehyde. 

Dry  Chemicals.  If  some  effective  and  comparatively  cheap  substance  could  b( 
found  which  could  be  applied  as  a  dry  powder  it  would  present  certain  advantage;' 
over  solutions:  (1)  it  would  ehminate  the  labor  of  drawing  barrels  of  water  to  th(: 
field,  (2)  it  would  make  the  driU  easier  to  push  because  of  elimination  of  the  weigh  i 
of  the  water,  (3)  it  would  ehminate  the  danger  of  clogging  the  seed  spout  and  pack 
ing  wheel  with  mud,  and  (4)  machinery  for  application  would  probably  be  simple] 
and  cheaper.  ! 

A  number  of  these  dry  preparations  have  been  tried  by  the  writers  but  only  on( 
up  to  the  present  has  given  a  high  enough  percentage  of  control  to  encourage  f  urthei 
trials.  This  is  a  powder  prepared  especially  for  this  kind  of  work  by  the  Corona 
Chemical  Division  of  the  Pittsburgh  Plate  Glass  Company  and  furnished  to  the; 
writers  under  the  label  "Corona  640."  In  the  prehminary  greenliouse  tests,  this) 
gave  better  control  than  any  of  the  others  and  was,  therefore,  selected  for  the  field- 
tests  of  1924.  This  was  in  badly  infested  soil  but  at  the  end  of  the  season  the  row- 
to  which  this  material  was  applied  contained  as  many  healthy  onions  as  any  of  the 
rows  treated  with  the  other  preparations.     There  was  also  an  increase  in  the  number 
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leedlings  which  came  up.  Further  investigations  are  now  in  progress  to  deter- 
le  whether  the  results  will  be  repeated  under  different  conditions  and  to  perfect 
pie  machinery  for  apphcation. 
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APPENDIX 


TABLE  I. 
Cowls  Farm  Experiment,  1919 

'•eatment 
"'ormula 

100  Ft.  of  Row  on  June  2 

100  Ft.  Harvested  September  15 

Stand- 
ing 
Onions 

Per 
Cent. 
Smut 

Total 
Gain  in 
Healthy 

Plants 

Number 
Onions 
Har- 
vested 

Gain 

in 
Bulbs 

Weight 

in 
Pounds 

Gain 

in 
Lbs. 

Gain  in 
Pounds 
per  Acre 

64-3200 
96-3200 
128-3200 
itreated 

2120 
2256 
1923 
1325 

11.3 
12.8 
17.7 
50.4 

1222 
1308 

825 

773 
844 
936 
177 

596 
667 
759 

105 

116 

112 

39 

66 
77 
73 

26 ,400 
30,800 
29 ,200 

TABLE  IL 
C.  A.  Clark  Experiment,  1920 


Feet  of 

Row 
Treated 

Average  Harvest  for  100  Ft. 

'reatment 
Formula 

No.  of 

Bulbs 

Harvested 

Gain 

Over 
Check 

Weight 

of  Bulbs 

Harvested 

(Pounds) 

Gain  in 

Pounds 

Over 

Check 

Gain  in 

Pounds 

per  Acre 

-128-3000 

1068 

736 

301 

120 

42 

18 ,295 

-  96-3000 

1068 

769 

334 

121 

43 

18,731 

-  64-3000 

1068 

782 

347 

122 

44 

19,166 

-  48-3000 

1068 

686 

251 

117 

39 

16,988 

-  32-3000 

534 

758 

323 

125 

47 

20 ,473 

-  50-4000 

534 

694 

259 

114 

36 

15,682 

-  50-5000 

534 

615 

180 

108 

30 

13  ,068 

'ntreated 

2136 

435 

78 

TABLE  HL 
Kuzmeski  Farm  Experirmeot,  1920 

Treatment 
Formula 

Feet  of 

Row 

Treated 

Average  Harvest  for  100  Ft. 

Percentage 

of 

Increase 

Number  of 

Bulbs 
tiarvested 

Gain  in 

Bulbs 

Over  Check 

1-96-3000 
1-50-5000 
Untreated 

3488 
3488 
1744 

849 
610 
356 

493 

254 

137 

72 
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TABLE  IV. 

C 

A.  Clark  Experiment,  1922 

^ 

Average  of  100  Feet 

Treatment 

Percentage 

Feet  of 

Percenta  k 

Methyl 

Row 

No.  Bulbs 
Harvested 

Gain  in 

of 

Formula 

Alcohol 

Treated 

Bulbs 
Over  Check 

Increas   Si 

1-  50-3000 

6-14 

2000 

230 

54 

30 
64 

1-  50-3000 

.4 

1000 

288 

112 

1-  50-3000 

16. 

1000 

234 

58 

33 

1-  50-4000 

6-14 

2000 

238 

62 

35 

1-  50-5000 

6-14 

2000 

285 

109 

62 
53 

1-  64-3000 

6-14 

1000 

268 

92 

1-128-3000 

6-14 

1000 

303 

127 

72 

Untreated 

3000 

176 

TABLE  V. 

i 

Kuzmeski  Farm  Experiment, 

1922 

1 

Treatment 
Formula 

Feet  of 
Row  Treated 

Average  Harvest  for  100  Feet 

Percentagi 
of  Gain 

No.  of 
Sound  Bulbs 

Gain  in  Bulbs 
Over  Check 

1-50-3000 
1-50-4000 
1-50-5000 
Untreated 

880 
880 
880 
880 

580 
576 
699 

377 

203 
199 
322 

53 
53 

85 

TABLE  VL 
len  Clark  Farm  Experiment,  1923 


Average  Harvest  for  100  Feet 

t 

Treatment 

Feet  of 

Percentage' 

, 

Formula 

Row  Treated 

No.  of 
Sound  Bulbs 

Gain 
Over  Check 

of  Gain  i 

1-  64-3000 

1132 

737 

611 

485       1 

1-  75-3000 

1132 

733 

607 

482 

1-  50-3000 

1132 

565 

439 

350 

1-100-3000 

1132 

677 

551 

437 

1-  50-4000 

1132 

721 

595 

472       i 

1-  50-5000 

566 

339 

213 

169    ; 

Untreated 

1698 

126 

28 


TABLE  Vn. 
Kuzmeski  Farm  Experiment,  1923 


Feet  of 

Per  Cent. 

Average 

Harvest  on  100  Feet 

'reatment 

Per  Cent. 

Row 

Chemical 

No.  of 
Sound 
Bulbs 

Gain 

Shrinkage 

Forraula 

Treated 

Loss 

Over  Check 

June  1  to 
Sept.  3 

-  50-3000 

1744 

57 

299 

-  8 

29 

-  50-4000 

1744 

51 

262 

-45 

33 

-  50-5000 

1744 

20 

338 

31 

38 

-  64-3000 

872 

41 

285 

-22 

40 

-  75-3000 

872 

32 

356 

49 

35 

-100-3000 

872 

36 

314 

7 

36 

■■ntreated 

2616 

307 

62 

TABLE  VI I L 
College  Farm  Experiment,  1923 


Treatment 
Formula 

Feet  of 

Per  Cent. 

Per  Cent. 

Final  Gain 

Row 

Chemical 

Shrinkage 

Over  Check 

Treated 

Loss 

June  1 — Aug.  30 

per  100  Feet 

1-  50-3000 

300 

70 

25 

-31 

1-  50-4000 

300 

49 

39 

23 

1-  50-5000 

300 

30 

33 

95 

1-  64-3000 

300 

72 

28 

63 

1-  75-3000 

150 

60 

31 

7 

1-100-3000 

300 

48 

40 

22 

Untreated 

975 

73 

TABLE  IX. 

Comparison  of  Kalimat  and  Formaldehyde  in  the  Field  Tests  of  1924 
Each  Row  70  Feet  Long 


Number 
of  Rows 
Treated 

Average  Number 

Average 

Chemical 

Formula 

of  Seedlings 

Which  Came  up 

per  Row 

Sound  Onions 

Harvested 

per  Row 

:heck 

12 

539 

122 

Xalimat 

1-  50-5000 

8 

544 

340 

formaldehyde 

1-  50-5000 

8 

538 

309 

kalimat 

1-  50-4000 

8 

625 

432 

^'o^maldehyde 

1-  50-4000 

8 

525 

331 

Kalimat 

1-  50-3000 

4 

516 

380 

Formaldehyde 

1-  50-3000 

4 

469 

285 

Kalimat 

1-100-3000 

4 

593 

331 

Formaldehyde 

1-100-3000 

4 

416 

293 

29 


MASSACHUSETTS 

AGRICULTURAL  EXPERIMENT  STATION 

illetin  No.  222  March,  1925 


[PERIMENTS  ON  THE  CONTROL  OF  APPLE   SCAB   AND   BLACK 
ROT    AND    SPRAY   INJURY    IN   1924 


By  W.  L.  DoRAN 


1  is  bulletin   reports   the   results  obtained,  during   the   past  season,  in  the 
study  of  the   control   of  apple    scab  and   black-rot.     Incident   to   the 
main  problems   there  have  been   comparisons    of  spraying  and  dust- 
ing,  and   observations   on   many   related   subjects.     The  difficulty 
which   led   to    such  widespread  injury  from  apple  scab,  previous 
to  the  initiation  of  this  work  in  1921,  was  in  the  spray  calendar, 
particularly    with  reference  to   the  prepink  and  pink  sprays 
or  dusts.     Greater  care  in  these   applications  seems  to  be 
absolutely   essential  in   any  thoroughgoing  attempt   to 
control  this  destructive  disease. 


Requests  for  Bulletins  should  be  addressed  to — 
AGRICULTURAL  EXPERIMENT  STATION 
AMHERST,  MASS. 


EXPERIMENTS  ON  THE  CONTROL  OF  APPLE  SCAB  AND  BL\Ct^ 
ROT  AND  SPRAY  INJURY  IN  1924.* 

By  W.   L.   DoRAN 

I'he  experiments  of  1924t  were  planned  with  the  object  of  securing  fvirth 
data  on  the  comparative  efficiency  of  several  materials  and  schedules  in  ec 
trolling  apple  scab  caused  by  Venturia  inaequalis.  In  addition  to  this,  soi 
attention  was  given  to  black-rot  caused  by  Physalospora  eydoniae,  with  a  vi< 
to  increasing  our  knowledge  of  its  economic  importance,  seasonal  occurren 
and  control  in  Massachusetts.  Data  were  also  secured  which,  it  is  believed,  w 
assist  oreliardists  in  reducing  the  severity  of  spray  injury  on  fruit  and  folia|  jii 


Materials  and  jVIethods. 


At  Middlesex  Fruit  Farm,  Gravensteins  having  a  spread  of  about  35  feet  aij 
a  height  of  about  25  feet  were  sprayed,  and  Baldwins  having  a  spread  of  abo 
30  feet  and  a  height  of  about  25  feet  were  dusted.  At  both  Harvard  Fruit  Fai 
and  Pine  Crest  Orchard  only  Mcintosh  trees  were  used.  At  the  former  orcha 
these  trees  are  eight  years  old  and  about  15  feet  in  height  and  diameter,  and 
the  latter  orchard  they  are  11  years  old  and  larger  in  proportion. 

At  Harvard  Fruit  Farm  and  Pine  Crest  Orchard,  Friend  sprayers  were  us 
with  a  pressure  of  about  200  pounds.  At  Middlesex  Fruit  Farm  an  Arlingt 
X  L  Sprayer  was  used  with  a  pressure  of  about  150  pounds.  At  Middles 
Fruit  Farm  two  spray  rods  -were  used.  Spray  guns  were  used  at  Pine  Cr( 
Orchard  and  at  Harvard  Fruit  Farm,  two  at  the  former  and  one  at  the  latt4 

At  Middlesex  Fruit  Farm  liquid  lime-sulfur,  1  gallon  in  50  gallons,  was  use 
and  in  the  other  orchards  dry  lime-sulfur,  4  pounds  in  50  gallons,  was  used. 

Lead  arsenate  was  present  in  all  sprays  or  dusts  in  the  usual  proportions  f 
the  pink  and  calyx  applications  and  for  the  application  about  two  weeks  aft 
the  calyx. 

The  Bordeaux  mixture  used  was  of  the  3-10-50  formula. 

Dry-mix  sulfur-lime  was  made  up  to  contain  8  pounds  of  sulfur,  4  pounds 
hydrated  lime,  and  1/2  pound  of  calcium  caseinate  in  50  gallons  of  spray, 
described  by  Farley.** 

The  copper  dust  used  contained  11  per  cent  monohydrate  copper  sulfate.  T 
sulfur  dust  used  contained  90  parts  or  85  parts  sulfur,  and  10  parts  or  15  par 
lead  arsenate  in  100  parts.  Niagara  Sulfo-dust  without  arsenic  was  used  f 
all  applications  except  those  specified  above  as  receiving  an  arsenical. 

The  dusting  was  done  with  Niagara  power  dusters.  In  dusting,  the  halves  \\ 
the  application  were  not  "split,"  that  is,  at  each  application  each  tree  wii 
dusted  from  two  sides.  The  dusting  was  done  either  early  in  the  morning  or  :|  3 
the  evening,  in  order  to  have  the  foliage  moist  and  to  avoid  wind. 

Two  Mcintosh  orchards  were  dusted  and  two  Mcintosh  orchards  were  sprayeij|K 
An  orchard  of  Gravensteins  was  sprayed  and  an  orchard  of  Baldwins  was  duste 

All  plots  were  sprayed  or  dusted  at  least  four  times.     The  dates  of  applici_ 
tions  were  as  follows  in  the  Mcintosh  orchards:  prepink,  May  5-7;  pink,  Ma; 
14-17;  calyx,  May  31— June  2;  fourth,  June  11-16;  fifth  spray,  July  14;  fift  il 
dust,  June  30 — July  1 ;  sixth  dust,  July  14-15 ;  seventh  dust,  August  9-11.    Oj « 
the  other  varieties,  the  applications  were  made  at  about  the  same  time,  althougl  5 
in  the  case  of  the  preblossom  and  calyx  applications,  the  Gravenstein  orchai 
received  treatment  a  few  days  before  the  Mcintosh,  and  the  Baldwins  a  few  daj 
after  the  Mcintosh. 


Jli 


•  Aclcnowledfiment.  This  work  was  clone  with  the  co-operation  of  the  Nashoba  Fm 
Producers'  Association,  in  the  following  orchards :  Mr.  Albert  Jenks'  Middlesex  Fru:) 
Farm,  W^est  Acton ;  Mr.  Stephen  W.  Sabine's  Pine  Crest  Orchard,  Groton ;  and  M} 
Philip  H.  Babcock's  Harvard  Fruit  Farm,  Harvard.  In  scoring  the  fruit,  assistance  W 
given  by  Professors  A.  I.  Bourne,  B.  D.  Drain,  J.  S.  Bailey,  and  W.  H.  Thies  of  MassaclM^  ;, 
setts  Agricultural  College.     Mr.  W.  P.  Wharton  furnished  rainfaU  records.  I 

t  For  results  of  earlier  experiments  in  Massachusetts,  see :  Mass.  Agr.  Expt.   Sta.  Bu  . 
letins  214  and  219.  ** 

•♦  Farley,  Arthur  J.     Dry-mix  sulfur  lime.     New  Jersey  Agr.  Expt.  Sta.  Bui.  379. 


Relation  of  the  Weather  to  Infection  and  to  Disease  Severity. 


There  was  rain  on  nineteen  days  in  May,  and  ascospores  were  ejected  on  each 
these  days.  The  combination  of  rain,  viable  ascospores,  and  susceptible  host 
sue  resulted  in  a  condition  most  favorable  to  scab  infection.  In  1924,  asco-' 
ores  were  mature  and  beginning  to  be  discharged  earlier  with  reference  to  the 
idition  of  apple  bud  development  than  in  1923.  In  Baldwin  orchards  where 
spray  was  applied  before  the  pink  application  considerable  primary  infection 
s  permitted. 

The  precipitations  for  June  and  July  were  below  the  normals  for  these 
mths.  Rain  fell  on  eleven  days  in  June  and  on  seven  days  in  July.  As  a 
liult  of  the  dry  summer,  scab  control  was  not  difficult,  and  the  year  was  charac- 
ized  bj^  scab  infestation  of  average  rather  than  exceptional  severity.  This 
■uld  seem  to  indicate  that  rainy  weather  before  and  during  the  period  of 
wering  may  not  have  any  greater  influence  on  the  percentage  of  scabby 
pies  at  picking  time  than  has  the  rainfall  of  the  summer. 

l^ot  more  than  7.0  per  cent  of  the  fruit  on  any  check  plot  developed  blaek- 
;.  The  rarity  of  black-rot  and  frog-eye  leaf  spot  was  presumably  the  result 
the  relative  dryness  of  the  weather  in  June  and  July,  for  the  rainfall  was 
imdant  in  May  and  was  not  below  normal  in  August. 

Scab  Infection  on  Leaves. 

3n  June  9,  after  the  trees  had  received  prepink,  pink  and  calyx  applications, 
iessible  leaves  were  scored  for  scab  lesions.  This  was  only  ten  days  after 
)  first  scab  infection  of  the  season  was  found,  and  the  count  therefore  gives 
a  very  fair  indication  of  the  relative  success  of  the  several  treatments  in 
eventing  the  primary  infection.  The  results  are  given  in  Table  I. 
iCn  aU  orchards  there  was  somewhat  less  scab  on  trees  dusted  with  copper-lime- 
lenic  dusts  at  the  prepink  and  pink  applications  than  on  trees  dusted  with 

sjfur.     This  difference,  it  should  be  added,  practically  disappeared  later  in  the 

s|  .son. 
There  was  at  this  time  less  scab  infection  on  the  leaves  of  sprayed  trees  than 

c|  the  leaves  of  dusted  trees,  due  probably  to  the  more  rapid  removal  of  the 

e  5t  by  the  frequent  rains  in  May. 
liime-sulfur  solution  (with  or  without  spreader),  Bordeaux  mixture  and  dry- 

rs  sulfur-lime  were  practically  equally  successful  in  preventing  the  primary 

i'  eetion. 

Set  of  Fruit  as  Affected  by  Scab  and  by  Fungicides. 

iscab  infection  on  pedicels  resulted  in  the  early  fall  of  many  flowers  and  young 
^'.its  on  check  trees  at  the  Harvard  Fruit  Farm.  Flowers  were  counted  on 
rirked  limbs  in  each  plot  at  this  orchard,  and  on  June  30  the  fruits  which  had 
s'  on  these  limbs  were  counted.  In  sprayed  or  dusted  plots  from  3.0  to  5.0  per 
c  t  of  the  flowers  had  set  fruit  and  on  cheek  trees  from  0.9  to  1.5  per  cent  of 
t.  flowers  had  set  fruit.  The  fungicides,  by  preventing  pedicel  infection, 
ilreased  the  set  of  the  fruit. 

'  Controii  of  Scab  on  the  Fruit. 

Chese  results  are  given  in  Table  II.  In  considering  scab  control,  it  is  first 
o|all  necessary  to  take  into  account  the  degree  of  scabbiness  of  fruit  on  check 
fcl^s.  The  percentages  of  scabby  fruits  on  cheek  trees  in  the  several  orchards 
^'e  as  follows: 

Pine  Crest  Orchard  (check  for  sprayed  plots)   69.4 

Pine  Crest  Orchard  (check  for    dusted    plots)  45.8 

Harvard  Fruit  Farm  (check  for  sprayed  plots)   81.0 

Harvard  Fruit  Farm  (check  for    dusted    plots)   84.2 

Middlesex  Fruit  Farm  (cheek  for    dusted    plots)   50.2 

Results  in  the  sprayed  plots. — Four  applications  of  lime-sulfur  solution  with- 
01  spreader  may  be  regarded  as  the  standard  treatment.  With  this  treatment 
at  Pine  Crest  Orchard  there  was  1.2  per  cent  scabby  fruit,  and  at  Harvard  Fruit 
Bon,  0.2  per  cent  scabby  fruit.  This  adds  to  the  evidence,  already  abundant, 
he-sulfur  is  a  dependable  fungicide  against  apple  scab. 


in  the  Baldwin  orchard  was  there  enough  black-rot  to  enable  us  to  secure 
information  as  to  relative  efficiency  of  the  several  treatments  in  contrc 
this  disease.     In  this  orchard  7.2  per  cent  of  the  fruit  on  check  trees,  2.0 
cent  of  the  fruit  on  the  plot  dusted  with  copper  dust  followed  by  sulfur  d? 
and  an  average  of  0.9  per  cent  of  the  fruit  on  all  plots  dusted  with  sulfur  ij 
showed  black-rot  infection.    The  infection  on  the  check  was  of  course  light,  i 
we  have  some  indication  of  the  protection  against  black-rot  given  by  the  ( 
treatment. 

Cost  op  Dusting  and  Spraying. 

This  includes  the  cost  of  materials  and  the  cost  of  labor,  but  not  the  cos 
equipment.  The  cost  of  treatment  for  one  tree  for  the  season  is  given  in  T. 
IV. 

The  labor  involved  was  performed  by  two  men  and  two  horses  at  ( 
orchard,  except  Middlesex  Fruit  Farm  where  but  one  horse  was  used.  Fur 
details  as  to  size  of  trees  and  labor  are  given  under  the  section  on  "Metli 
and  Materials." 

On  the  Gravensteins  of  the  Middlesex  Fruit  Farm,  690  gallons  of  liquid 
seven  hours  of  labor  were  required  to  spray  100  trees.  To  dust  100  Baldi 
here  required  50  minutes  and  127  pounds  of  sulfur  dust.  At  Harvard  F 
Farm,  100  trees  were  sprayed  in  two  hours,  using  160  gallons  of  liquid, 
hundred  trees  of  this  size  were  dusted  in  33  minutes,  using  75  pounds  of  su 
dust.  At  Pine  Crest  Orchard,  100  trees  were  sprayed  in  two  and  three-fou 
hours,  using  360  gallons  of  liquid.  One  hundred  trees  at  this  orchard  \, 
dusted  in  35  minutes,  using  110  pounds  of  sulfur  dust. 

Although  liquid  lime-sulfur  was  not  used  at  Harvard  Fruit  Farm  or  ]' 
Crest  Orchard,  it  is  also  included  in  the  record  of  costs  for  purposes  of  c 
parison. 

A  study  of  Table  IV  makes  it  evident  that  our  cheapest  method  of  pre: 
tion  is  to  spray  with  liquid  lime-sulfur.  Dry-mix  sulfur-lime  is  more  expeni 
although  the  difference  is  not  so  great  if  dry  rather  than  liquid  lime-su 
is  considered.  Bordeaux  mixture  is  intermediate  in  cost  between  dry  and  li( 
lime-sulfur.    Use  of  the  spreader  necessarily  increases  the  cost. 

As  to  whether  spraying  or  dusting  is  cheaper  depends  on  the  facilities 
spraying,  the  distance  from  the  water  supply,  the  size  of  the  spray  tank, 
size  of  the  trees,  and  how  many  applications  of  dust  are  considered  necess 
Five  applications  of  dust  were  enough  in  1924.  This  being  the  case,  it 
as  cheap  to  protect  by  dusting  as  by  spraying  at  Middlesex  Fruit  Farm, 
the  other  two  orchards,  with  smaller  trees  and  less  time  spent  in  going 
water,  protection  proved  somewhat  cheaper  by  spraying  than  by  dusting,  ]| 
vided  that  our  cheapest  spray  material  is  considered. 

In  most  orchards  where  dry  lime-sulfur  and  spreader  is  to  be  used,  i 
probable  that  the  cost  will  not  be  far  from  that  of  dusting.  , 

Summary. 

The  primary  infection  of  the  leaves  was  prevented  equally  well  by  lime-sul 
Bordeaux  mixture,  and  dry-mix  sulfur-lime.  The  primary  infection  of  . 
leaves  was  prevented  more  completely  by  spraying  with  lime-sulfur  than 
dusting  with  sulfur. 

The  prevention  of  pedicel  infection  by  the  fungicides  improved  the  set 
fruit.  _ 

On  Mcintosh  plots  sprayed  with  lime-sulfur  four  times,  there  were  1.2  I 
cent  and  0.2  per  cent  scabby  apples ;  while  on  their  respective  check  plots  ttj 
were  69.4  per  cent  and  81.0  per  cent  scabby  apples. 

The  addition  of  calcium  caseinate  spreader  to  lime-sulfur-lead  arse^te  sp 
did  not  result  in  increased  protection  against  scab. 

A  fifth  application  of  lime-sulfur  did  not  increase  the  protection  agai 
scab  afforded  by  four  applications.  The  necessity  for  a  late  application  j 
scab  control  is  probably  affected  less  by  the  rainfall  of  August  than  by  [ 
degree  of  scabbiness  attained  by  the  tree  in  June  and  July. 

Dry-mix  sulfur-lime  did  not  control  scab  on  Mcintosh  as  completely  as 
lime-sulfur. 

The  substitution  of  Bordeaux  mixture  for  lime-suLfur  for  the  prebloss 


ipplications  gave  practically  perfect  protection  against  scab,  but  the  use  of 
ime-sulfur  for  all  applications  gave  protection  which  was  essentially  as  good. 

Sulfur  dust  gave  satisfactory  control  of  scab.  In  Mcintosh  orchards  there 
vas  an  average  of  3.5  per  cent  scabby  apples  on  plots  dusted  with  sulfur,  while 
)n  the  check  plots  there  was  an  average  of  65.0  per  cent  scabby  apples.  No 
)roof  was  secured  that  it  is  necessary  to  substitute  copper  dust  for  sulfur  dust 
:or  the  preblossom  applications. 

Lime-sulfur-lead  arsenate  spray  caused  foliage  injury,  and  this  was  not  pre- 
sented by  the  addition  of  calcium  caseinate  spreader.  Leaves  on  trees  dusted 
pith  sulfur  or  sprayed  with  dry-mix  sulfur-lime  were  not  visibly  injured. 

The  addition  of  calcium  caseinate  spreader  to  lime-sulfur-lead  arsenate  spray 
esulted  in  a  reduction  of  about  50  per  cent  in  the  amount  of  russeted  fruits 
n  Gravensteins. 

There  was  a  larger  percentage  of  russeted  apples  on  plots  on  which  Bordeaux 
lixture  or  copper  dust  was  used  for  preblossom  applications  than  on  plots 
prayed  with  lime-sulfur  or  dusted  with  sulfur  at  all  applications. 

In  the  Baldwin  orchard,  there  were  three  times  as  many  leaves  with  frog-eye 
3af-spot  on  check  trees  as  on  trees  dusted  with  sulfur.  In  this  orchard,  7.2 
ler  cent  of  the  fruit  on  check  trees  became  infected  with  black-rot  and  the 
isease  was  present  on  0.9  per  cent  of  the  fruit  dusted  with  sulfur. 

The  costs  of  various  treatments  are  recorded  and  compared.  The  costs  of 
praying  and  of  dusting  are  not  very  far  apart. 


Table  1. — Scab  on  Leaves 
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Per  cent 
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'cintosh 


fclntosh 


:clntosh 


cintosh 


r  Check 

-j  Copper  duist,  prepink  and  pink  ;  sulfur  dust  at  calyx  application 

[  Sulfur  dust 

f  Check 

•i  Copper  dust,  prepink  and  pink  ;  sulfur  dust  at  calyx  application 

L  Sulfur  dust 

Check 

Sprayed  with  Bordeaux,  prepink  and  pink  ;  calyx  application  of 
lime-sulfur 

Sprayed  with  lime-sulfur-lead  arsenate,  without  spreader 
I  Sprayed   with   lime  sulfur-lead   arsenate   with   spreader 
[  Sprayed  with  dry-mix  sulfur-lime 

r  Check 

■I  Copper  dust,  prepink  and  pink  ;  sulfur  dust  at  calyx  application 

I  Sulfur  dust 

r  Check 

Sprayed  with  Bordeaux,   prepink   and   pink ;   calyx  application 
J       of  lime-sulfur 

I  Sprayed  with  lime-sulfur-lead  arsenate,  without  spreader 
I  Sprayed  with  lime  sulfur-lead  arsenate  with  spreader 
[  Sprayed  with  dry-mix  sulfur-lime 
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Separate  orchards  indicated  by  brackets. 
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MILK  SUBSTITUTES  IN  THE  REARING 

OF  YOUNG  CALVES 


By  J.  B.  LiNDSEY  AND  J.  G.  Archibat.d 


Dairy  farms  located  adjacent  to  their  market,  as  are  most  of  those  in  Massa- 
isetts,  usually  find  it  more  profitable  to  sell  fluid  milk  than  to  sell  cream 
1  use  the  skim  milk  in  growing   young   stock.      The   relatively   high   price 

d  fluid  milk  has  been  an  incentive  to  better  the  grade  of  stock  kept  on  our 
ry  farms,  while  the  same  cause  has  made  it  unprofitable  to  rear  calves  from 
s  high  grade  stock.  Unless  a  substitute  for  milk,  to  be  used  in  rearing 
ves,  can  be  found,  one  of  the  great  advantages  of  high  grade  producing 
ck  on  our  dairy  farms  cannot  be  realized.  It  was  to  meet  this  need  that 
work  here  reported  was  initiated.    The  bulletin  presents  the  report  of  seven 

dferent  feeding  trials  with  forty-five  different  animals. 


Requests  for  Bulletins  should  be  addressed  to  the 

AGRICULTURAL  EXPERIMENT   STATION 

AMHERST,  MASS. 


MILK  SUBSTITUTES  IN  THE  REARING 
OF  YOUNG  CALVES. 


by 


J.   B.    LiNDSET  AND   J.    G.    ARCHIBALD. 


Introduction. 

The  problem  of  rearing  calves  for  the  first  four  to  six  months  of  their  lives 
thout  the  liberal  use  of  whole  or  skim  milk  has  been  studied  by  many  agri- 
Itural  investigators.  Where  plenty  of  whole  and  skim  milk  are  available 
:  is  a  relatively  simple  matter,  provided  one  understands  the  technique  of  calf 
jaring,  which  includes  cleanliness  in  care  and  feeding  and  close  observation 
\  prevent  overfeeding.  Much  depends  on  the  calf  itself;  some  are  thrifty 
id  require  but  little  attention,  while  others  are  delicate  and  finicky,  and  re- 
(lire  constant  attention  and  considerable  skill  to  bring  them  through  their 
byhood. 

'In  the  three  southern  New  England  states  most  of  the  product  of  the  dairy 
Ird  is  sold  as  whole  milk,  hence  very  little  of  either  whole  or  skim  milk  is 
ailable  for  feeding  purposes.  In  northern  New  England,  where  creameries 
e  still  in  operation  and  skim  milk  and  pasture  are  available,  large  numbers 
dairy  cows  should  be  raised  to  supply  the  needs  of  the  dairymen  farther 
uth.  Even  were  this  practice  followed  to  a  greater  extent  than  it  is  at 
■esent,  dairymen  could  still  be  found  throughout  southern  New  England  de- 
'ous  of  raising  more  or  less  of  their  own  stock.  They  have  been  and  are 
111  confronted  with  the  difficulty  of  finding  a  suitable  substitute  for  the  rel- 
ively  expensive  milk. 

It  is  not  the  intention  in  this  publication  to  review  in  detail  the  work  of 
e  many  investigators  who  have  studied  the  problem,  but  rather  to  state 
iefly  the  different  types  of  substitutes  that  have  been  fed  and  the  results 
cured,  and  in  addition  to  give  a  brief  summary  of  our  own  more  recent  study 

the  subject. 

In  most  of  the  older  investigations  reported,  skim  milk  was  used  extensively, 
pplemented  with  numerous  substances  such  as  cod  liver  oil,  coconut  oH, 
ixseed  jelly,  starch,  rolled  oats,  etc.  Some  form  of  oats,  either  crushed,  rolled, 
lole,  or  oat  meal,  seems  to  have  been  the  most  universal  supplement  and  to 
ve  given  the  best  results.     The  problem,  however,  with  skim  milk  unavailable 

to  find  some  substitute  that  will  take  its  place  and  produce  thrifty  calves. 
The  substitutes  used  in  more  recent  studies  can  be  grouped  under  four  gen- 
al  heads: 

1.  Calf  meals  compounded  from  cereal  grains,  oil  seeds  and  oil  cakes,  and 
^■uminous  seeds. 

2.  Meals  similar  to  those  in    (1)    supplemented  with  such  animal  proteins 
blood  flour  and  skim-milk  powder. 

3.  Manufactured  milk  by-products,  such  as  skim-nulk  powder,  malted  milk 
sidue,  semi-solid  buttermilk  and  buttermilk  powder. 

4.  Infusions  of  clover  hay,  of  flaxseed,  and  of  such  meals  as  bean  meal  and 
iseed  oil  meal. 
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The  feeding  trials  with  these  various  mixtures  have  been  carried  on  at  wide! 
separated  points,  under  varjTng  conditions  and  in  many  cases  with  an  insul 
cient  number  of  animals;  so  that  it  is  not  possible  to  state  positively  whi« 
type  of  substitute  has  given  the  most  satisfactory  results.  The  success  of  tl  ''■ 
diiferent  types  as  measured  by  daily  gain  in  weight  of  the  calves  has  varil 
from  fair  to  excellent,  largely  due,  no  doubt,  in  most  instances,  to  differenc 
in  the  vigor  of  the  individual  calves.  In  general  fair  growth  has  been  pi' 
dueed,  the  average  being  about  a  pound  to  a  pound  and  a  quarter  daily.  T 
few  trials  that  have  been  made  with  the  materials  in  Group  3  indicate  th 
they  are  more  suitable  for  calves  up  to  six  or  eight  weeks  of  age  than  a 
meals  made  from  grains.  Considering  their  source  this  is  what  would  natural 
be  expected.  In  Groups  1  and  2  linseed  meal  and  some  form  of  oats  set; 
to  have  been  universally  used.  Obviously  no  statement  as  to  comparative  eoi 
can  be  made.     That  depends  on  current  prices  and  materials  locally  availab 
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Becent  Experiments  at  this  Station. 


Our  own  more  recent  investigation  of  the  problem  commenced  in  the  f 
of  1921,  and  is  still  in  progress.  This  article  reports  results  up  to  Jui 
1924,  at  which  time  seven  different  substitutes  had  been  given  a  trial  and  fori 
five  calves  had  been  more  or  less  successfully  raised. 

In  formulating  our  substitutes  the  following  essentials  have  been  taken  ir 
consideration : 

1.  Variety  and  completeness  of  protein. 

2.  Sufficient  carbohydrate  to  balance  the  ration  satisfactorily. 

3.  Plenty  of  vitamines. 

4.  Sufficient  mineral  matter. 


Method  of  Feeding. 

Our  method  of  feeding  has  been  planned  so  as  to  have  the  calves  wean 
from  whole  and  skim  milk  as  early  as  possible.     The  calves  are  left  with  th(  J 
dams  only  twenty-four  hours,  at  the  end  of  which  time  they  are  taught  to  drii 
whole  milk  from  a  pail.     The  milk  fed  to  them  is  always  from  one  of  t 
lowest  testing  Holstein  cows  in  the  herd,  and  the  maximum  fed  is  six  quai 
daily.     When  the  calf  is  a  week  to  ten  days  old  the  whole  milk  is  gradual 
replaced  by  skim  milk.     If  it  is  a  vigorous  animal  it  will  be  receiving  ski' ' 
milk  entirely  by  the  end  of  the  second  week.     When  the  calf  is  from  two 
three  weeks  old  the  skim  milk  is  gradually  replaced,  a  quart  at  a  time,  by 
gruel  made  from  the  meal  which  it  is  desired  to  give  a  trial.     The  gruel 
made  by  mixing  the  meal  with  water  in  the  proportion  of  3%  ounces  of  me 
to  each  quart  of  water.     It  is  stirred  up  with,  a  little  cold  water  first  so  lum" 
will  not  form,  and  then  the  correct  amount  of  warm  water  is  added,  and  t'. 
gruel  fed  at  blood  heat,  never  cold  or  very  hot.     Skim  milk,  Avhile  it  continu 
to  be  fed,  is  mixed  with  the  gruel  at  feeding  time.     By  the  time  the  calf 
a  month  old  it  is  receiving  only  two  or  three  quarts  of  skim  milk  daily  ai 
this  is  gradually  withdrawn  so  that  before  it  is  two  months  old  it  is  wean( 
from  milk  entirely.     Ten  qiiarts  of  liquid  is  the  average  maximum  fed. 

This  schedule  cannot  be  blindly  adhered  to,  because  calves  differ  greatly  : 
their  individual  appetites  and  ability  to  stand  the  changes  in  feed,  but  it  serV' 
as  a  general  guide.  The  calves  have  been  taught  to  eat  rowen  and  dry  gra; 
as  early  as  possible.  Most  of  them  have  learned  to  eat  these  feeds  at  aboi 
four  to  five  weeks  of  age. 

The  feeding  trials  nave  in  every  instance  been  discontinued  at  four  montl 
of  age  as  it  is  considered  that  by  that  time  the  critical  period  of  the  calf's  e  * 
istence  has  been  passed.     All  calves  have  been  weighed  weekly  and  their  pro| 
ress  carefully  noted. 
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Tli(^  calf  meals  have  been  mixed  as  needed  in  one  hundred  pound  lots  and 

^ixl'ully  sifted  to  remove  all  lumps  and  foreign  material.     A  detailed  account 

.'  I  lie  nature  of  the  various  substitutes  and  the  results  obtained  with  each,  is 

<  ti  in  the  following  pages.     A  summary  of  the  work  appears  on  page  49  . 

I  If  Meal  No.  1,  composed  of : 

Ground  rolled  oats    45  lbs. 

Soluble  blood  flour   20  " 

Linseed  meal   10  " 

Corn    starch    14  " 

Corn  sugar    5  " 

Alfalfa  flour 5  " 

Calcium   chloride    %  " 

Salt    1/2  " 


Total  100  lbs. 

riie  chief  source  of  protein  in  this  meal  was  soluble  blood  flour,  a  high  grade 
jj)duet,   readily  soluble  in  water,   specially  prepared  for   animal   feeding  by 

B   United  Chemical  and  Organic  Products  Company  of  Chicago.     The  rolled 
s  and  linseed  meal  were  used  because  experience  has  shown  that  they  are 
great  value  in  calf  feeding.     The  starch  and  sugar  furnished  a  large  part 
il;<'  carbohydrate  of  the  ration,  and  in  addition  the  sugar  gave  the  meal  a 
taste.     Alfalfa  flour  was  included  as  a  desirable  source  of  vitamines  and 
!    in.     Calcium  chloride   furnished   additional   calcium  in   a  readily   soluble 
i(  m. 
>even  calves  were  raised  on  this  meal,  a  group  of  four  during  the  winter  of 
11-22,  and  another  group  of  three  in  1924.     The  first  group  made  an  average 
ly  gain  of  1.25  pounds,  and  required  284  pounds  of  diy  feed  for  100  pounds 
ojgain.     Strangely  enough  the  second  group  did  not  do  nearly  so  well,  making 
average  daily  gain  of  0.57  pound  and  requiring  494  pounds  of  dry  feed 
t\  100  pounds  of  gain.     Two  of  them  (Nos.  73  and  74)  made  so  little  growth 
I  were  so  unthrifty  that  at  three  months  of  age  they  were   changed  over 
b^Meal  No.  6   (see  page  47  for  composition  of  this  meal)   to  see  if  it  would 
■duee  any  more  favorable  results.     No.  73  responded  at  once  and  made  an 
rage  daily  gain  of  1.28  pounds  during  the  fourth  month  of  his  life,  as  corn- 
ed with   0.42  pound  daily  gain  previous   to   the  change.     No.   74  did  not 
r(J3ond  at  all  and  had  to  be  put  on  a  skim-milk  diet  to  save  him.     No  reason 
er  than  individual  vigor  of  the  calves  can  be  assigned  for  the  great  differ- 
:a  the  two  groups.     With  one  possible  exception  all  of  them  were  strong 
Hearty  when  dropped.     The  figures  for  the  whole  lot  are:   average  daily 
-0.96  pound;  dry  feed  required  for  100  pounds  of  gain,  374  pounds. 

/  Meal  No.  2  consisted  of: 

Ground  rolled  oats    45  lbs. 

Skim-milk   powder   20  " 

Linseed    meal    10  " 

Corn   starch   14  " 

Corn  sugar    5  " 

Alfalfa  flour    5  " 

Calcium  chloride    %  " 

Salt    1/2  " 

Total   100  lbs. 

ihismeal  was  similar  to  Meal  No.  1  except  that  its  chief  source  of  protein 
third  grade  skim-milk  powder  obtained  from  the  Merrell-Soule  Company, 

acuse,  New  York.  Four  calves  were  raised  on  it  and  all  made  good  growth, 
average  daily  gain  being  1.19  pounds;   dry  feed  required  for  100  pounds 

ijain — 316  pounds. 

45 


Calf  Meal  No.  3,  composed  of: 

Ground  rolled  oats    35  lbs. 

Soluble  blood  flour   5  " 

Skim-milk  powder    15  " 

Linseed  meal    10  " 

Corn  starch    19  " 

Corn  sugar    5  " 

Alfalfa  flour  10  " 

Calcium   chloride    ^2  " 

Salt    ^2  " 

Total  100  lbs. 

This  meal  combined  the  chief  protein  sources  of  Meals  1  and  2;  also  \\ 
starch  and  alfalfa  flour  were  increased  five  pounds  each,  the  rolled  oats  beij' 
reduced  ten  pounds.  This  change  was  made  for  two  reasons,  (1)  it  was  thoug;^ 
that  the  alfalfa  flour  constituted  an  excellent  source  of  vegetable  protein, 
viramines,  and  of  ash,  and  (2)  for  the  sake  of  economy.  At  the  time  the  dm 
was  formulated  rolled  oats  was  selling  for  four  cents  a  pound  while  stan 
was  less  than  two  cents  a  pound  and  alfalfa  flour  was  two  and  a  half  cen 

Four  calves  were  raised  on  this  meal;  two  others  did  not  thrive  on  it  at 
and  it  was  deemed  best  to  dispose  of  them.  Of  the  four  raised,  two  did  re 
sonably  well  and  the  other  two  made  very  poor  growth.  The  average  da- 
gain  was  0.77  poiTnd  and  the  dry  feed  required  for  100  pounds  of  gain  w 
349  pounds.  It  is  evident  that  this  meal  was  not  suitable  as  a  skim-milk  si; 
stitute.  Thinking  that  the  trouble  might  have  been  due  to  the  increase 
amount  of  alfalfa  flour,  this  ingredient  was  cut  down  to  flve  pounds,  t 
amount  used  in  Meals  1  and  2,  and  the  rolled  oats  increased  to  forty  pouni 
The  corn  sugar  was  discontinued  and  five  more  pounds  of  corn  starch  si: 
stituted  for  it.  The  meal,  which  was  designated  as  Calf  Meal  No.  3  (modifiec , 
then  consisted  of: 

Ground  rolled  oats    40  lbs. 

Soluble  blood  flour   5  " 

Skim-milk   powder    15  " 

Linseed  meal    10  " 

Corn  starch    24  " 

Alfalfa  floiir    5  " 

Calcium  chloride    I/2  " 

Salt   1/2  " 


Total   100  lbs. 

Three  calves  were  raised  on  this  modification  of  Meal  No.  3.  They  mat 
slightly  better  growth  than  did  those  on  the  original  meal,  but  required  cOj 
siderably  more  food  for  an  equal  amount  of  gain.  The  average  daily  ga! 
was  0.89  pound,  and  the  dry  feed  required  for  100  pounds  of  gain  was  SJI 
pounds. 


Calf  Meal  No.  4  was  composed  of: 


Ground  rolled  oats    14  lbs. 

Soluble  blood  flour   10  " 

Skim-milk    powder    10  "  ij 

Linseed  meal    10  " 

Coconut  meal    10  " 

Peanut  meal    10  " 

Milk  sugar    30  " 

Alfalfa  flour    5  " 

Calcium   chloride    i/^  " 

Salt   1/2  " 

Total  100  lbs. 
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The  principal  difference  between  this  meal  and  the  preceding  ones  is  in  the 
urce  of  the  carbohydrates.     In   an  attempt   to   moi'e  closely   resemble  milk, 

I  ilk  sugar  was  substituted  for  all  of  the  starch  and  part  of  the  rolled  oats. 

jiso  ten  pounds  each  of  coconut  and  peanut  meal  were  included  to  give  a 

hhev  fat  content  and  in  the  case  of  coconut  meal  to  supply  more  of  Vita- 

jnes  "A"  and  ''D." 

Four  calves  were  raised  on  this  meal  and,  taking  into  consideration  the  fact 
at  three  of  them  were  delicate  to  begin  with,  they  made  very  fair  growth, 
L>  average  daily  gain  being  0.99  pound,  and  the  dry  feed  required  for  100 
uiuls  of  gain  being  303  pounds.     At  prevailing  prices  of  milk  sugar  this 

i;al  Avas  too  expensive,  but  it  indicated  possibilities  which  should  not  be  dis- 

lUarded. 

//'  Meal  No.  5: 

IJiis  meal  was  not  prepared  to  feed  as  a  gruel,  but  as  a  dry  grain  for  the 
ilrol  lot  of  calves  which  received  skim  milk,  and  was  not  consumed  in  any 
aiility  until  they  were  5  to  6  weeks  old.     It  was  also  fed  as  dry  grain  for 

i:o  lots  of  calves  that  received  modified  skim  milk  as  the  liquid  portion  of 

t>ir  diet.     It  was  composed  of: 

Ground  whole  oats   (not  rolled)    30  lbs. 

Flour  middlings 20  " 

Corn  meal    191/2  " 

Linseed  meal 10  " 

Coconut    meal    10  " 

Peanut  meal    10  " 

Salt   1/2  " 

Total  100  lbs. 

■ 

Results  secured  in  feeding  this  meal  will  be  discussed  under  the  heading  of 
HI  milk  and  modifications  of  skim  milk. 

.7  Meal  No.  6: 

?his  meal  was  formulated  as  a  result  of  our  experience  with  the  other  meals 
;  r  a  period  of  two  years.     It  consisted  of: 

j  Ground  rolled  oats    20  lbs. 

I  Soluble  blood  flour   10  ^^ 

Skim-milk   powder    10 

Corn  starch    19 

Red  dog  flour  15  " 

Linseed  meal    10  " 

Coconut  meal    10 

Alfalfa   flour    ^5  ^" 

Calcium   chloride    "2 

Salt    Vz" 


'  Total  100  lbs. 

:;  is  in  many  respects  similar  to  Nos.  1,  2  and  3.  Red  Dog  flour  was  sub- 
it;  ited  for  a  portion  of  the  rolled  oats  for  considerations  of  economy  and 
oaake  a  little  more  variety.  Coconut  meal  was  included  for  the  same  reason 
lan  Meal  No.  4.  Peanut  meal  was  not  included  because  of  difficulty  in  ob- 
&mg  it. 

'ix  calves  were  raised  on  this  meal.  None  of  them  made  very  good  growth 
itlirst.  Later  four  of  them  did  verj'  well,  but  two  of  them  (67  and  68)  con- 
ned to  do  so  poorly  and  refused  so  much  of  their  feed  that  it  was  decided 
Oiemove  from  the  meal  for  these  two,  the  coconut  meal,  which  it  was  thought 
Bjht  be  the  particular  ingredient  they  objected  to.  After  this  change  they 
«•  e  somewhat  better  growth.     The  average  daily  gain  for  all  six  was  1.02 
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poimds,  and  the  drv  feed  required  for  100  pounds  of  gam  averaged  326  poun. 
As  already  noted  fp-  45)  Calf  No.  73  ^vhen  changed  from  Meal  No.  1  to  ti 
meal  showed  a  marked  improvement  in  growth. 

Skim  Milk. 

As  a  standard  with  which  to  compare  results  from  our  numerous  suhstit; 
skim  milk  was  fed  to  six  calves.  The  maximum  amount  fed  to  any  one  c 
was  12  quarts  dailv.  The  calves  were  all  weaned  to  skim  milk  durmg  t 
second  week  of  their  lives,  except  that  two  quarts  of  whole  milk  were  giv 
daily  until  eight  weeks  of  age  in  order  to  supply  a  little  milk  fat.  Additioi 
mineral  matter  was  supplied  in  the  form  of  mineral  mixture  No.  1  (one  pr 
by  weight,  salt,  to  two  parts  calcium  carbonate),  three  grams  of  this  mixt 
being  added  to  each  quart  of  skim  milk  fed.  The  calves  were  taught  to 
dry  grain  in  the  form  of  Meal  No.  5  when  about  4  to  5  weeks  of  age. 

All  six  calves  made  excellent,  some  of  them  phenomenal  growth,  which  v 
to  be  expected.     The  average  daily  gain  was  1.68  pounds;  one  calf  made  da 
gains  of  over  two  pounds.     The  amount  of  dry  feed  required  for  100  pom 
of  gain  was  251  pounds. 
Skim-milk  powder  and  corn  starch. 

The  dried  milk  industry  has  of  recent  years  developed  very  rapidly.  . 
cording  to  Hunziker*  there  were  forty-seven  concerns  producing  skim-m 
powder  in  the  United  States  in  the  year  1919,  and  their  total  output  was  o^ 
thirty-three  million  pounds.  A  considerable  quantity  of  the  output  is  so-ealll 
"third  grade,"  unsuited  for  domestic  or  bakers'  consumption  but  suitable  1 
animal  feeding.  This  can  be  had  at  a  reasonable  price  and  as  it  solves  1 
transj)ortation  and  storage  problems  of  liquid  skim  milk  its  value  for  c 
feeding  is  worthy  of  thorough  study.  As  already  noted  we  have  used  m( 
or  less  of  it  in  all  our  formulae,  as  high  as  20  per  cent  in  Meal  No.  2.  Duri^ 
the  summer  of  1923  a  somewhat  different  method  of  feeding  it  was  given 
trial. 

A  gruel  consisting  of  two  parts  of  skim-milk  powder  to  one  part  of  ec 
stareb  was  fed  to  seven  calves,  the  maximum  amount  to  any  one  calf  bei 
nine  quarts  of  the  gruel.  The  corn  starch  was  added  to  the  milk  in  order 
widen  the  nutritive  ratio,  and  thus  protect  the  protein  from  being  used  a* 
source  of  energy. 

The  weaning  procedure  and  other  details  were  identical  with  those  foUo'w 
for  the  calves  raised  on  Meals  1  to  6  except  that  two  quarts  of  whole  m 
were  fed  daily  until  the  calves  were  eight  weeks  old.  The  dry  grain  for  t 
lot  and  the  next  one  was  Meal  No.  5.  The  gruel  was  prepared  in  the  followi 
manner: 

3%  ounces  skim-milk  powder 

1%  ounces  corn  starch 

I/'IO  ounce  mineral  mixture  No.  2   (equal  parts  by 

weight  salt  and  calcium  carbonate) 
1  quart  water. 

The  skim-milk  powder  and  starch  having  been  weighed  out  beforehand,  1 
necessary  amount  of  cold  water  was  measured  out  and  the  starch  stirred  ii 
it  slowly  and  earefuUj^,  care  being  taken  to  have  all  lumps  broken  up.  % 
starch  and  water  mixture  was  then  heated  slowly  and  with  constant  stiixij 
to  a  temperature  about  170°-175°  Fahrenheit,  but  not  higher  than  175°  Fsj 
renheit.  The  mixture  was  then  cooled  to  140°  Fahrenheit  and  the  skim-m; 
powder  and  mineral  mixture  slowly  stiiTed  in.  When  the  gniel  had  cool: 
to  blood  heat  it  was  ready  to  feed.  This  method  of  preparation  insured! 
uniform  gruel  free  from  lumps,  and  the  solids  did  not  settle  out  on  standii 
Several  gallons  of  the  mixture  were  made  up  at  one  time  and  it  kept  w 
being  quite  sweet  twenty-four  hours  after  mixing  if  kept  cool.     The  cal^ 


•Otto  F-  Hunziker,  Condensed  Milk  and  Milk  Powder,  3d  edition,  1920.  p.  278. 
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rank  the  g:ruel  readily  and  although  they  had  some  digestive  disturbance  in 
he  form  of  scours  this  was  not  any  more  marked,  nor  as  much  so  as  in  the 
ase  of  many  of  those  raised  on  the  different  meals.  All  of  them  made  good 
rowth,  notwithstanding  the  fact  that  four  of  them  were  delicate  at  birth, 
'he  average  daily  gain  was  1.34  pounds  and  the  diy  food  required  for  100 
ounds  of  gain  was   280  pounds.  • 

liquid  skim  Tnillc  and  starch. 

In  order  to  cheek  the  skim-milk  powder  against  liquid  skim  milk,  a  second 
)t  of  four  calves  was  fed  on  a  gruel  prepared  in  a  manner  similar  to  the 
bove  except  that  liquid  skim  milk  was  used,  the  starch  and  mineral  mixture 
eing  stirred  into  the  skim  milk  which  was  then  heated  to  about  150°  Fahren- 
eit,  not  higher.  All  the  calves  made  very  good  growth,  the  average  daily 
ain  being  1.35  pounds,  and  the  dry  feed  required  for  100  pounds  of  gain 
as  277  pounds,  results  almost  identical  with  those  obtained  in  feeding  the 
cim-milk  powder  and  starch.  This  would  indicate  that  skim-milk  powder 
[m  be  successfully  substituted  for  the  liquid  article. 

j  The  question  was  raised  as  to  whether  the  calves  could  readily  assimilate 
16  starch  added  to  the  skim  milk.  The  good  growth  secured  with  both  lots 
:  calves  (eleven  in  all)  indicates  that  they  were  able  to  utilize  it  quite  well. 
ests  for  starch  were  made  on  their  droppings.  In  only  two  instances  was 
ay  found,  and  both  of  these  were  delicate  calves  at  birth. 

The  accompanying  table  sunamarizes  the  results  which  have  been  given  in 
'.tail  in  the  foregoing  pages. 

SUMMARY    OF   GAINS    PRODUCED    ON    VARIOUS    SKIM-MILK    SUBSTITUTES 
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Remarks 


Ci  Meal  No.  1 . , 
Ci  Meal  No.  2., 
d  Meal  No.  3 . , 
Meal  No.   8, 

odifled    , 

Meal  No.  4.  . 
Meal  No.  6. 
Stji  milk 

heck   lot)     . . 


m 


Sk!i 


milk  and 
irch    


milk  powder 
d  starch    . . . . 


Lb. 

Lis. 

7 

0.96 

874 

$15.39 

4 

1.19 

316 

14.39 

4 

0.77 

349 

16.55 

3 

0.89 

381 

18.17 

4 

0.99 

303 

22.67 

6 

1.02 

326 

15.62 

6 

1.68 

251 

(14.29» 
(16.91t 

4 

1.35 

277 

17.67 

7 

1.84 

280 

20.32 

$22.56 
20.58 
15.72 

19.80 
27.19 
19.32 

28.54 


29.25 
38.38 


Cts. 
1.6 
1.3 
1.4 

1.4 
2.4 
1.3 

1.61 


2.0J 

2.5J 


$6.30 
5.10 
5.40 

5.40 
9.90 
5.10 


fist  lot   did   well 
\  2d  lot  did  very  poorly 
Made  good  growth 
Did  not  grow  very  well 
Slightly  better  gains 

than  those  on  Meal  3 
Made  very  fair  gains 
Made  very  fair  gains 

Excellent  growth 


Very  good  growth 
Very  good  growth 


With  skim  milk  at  1%  cents  a  quart. 
With  skim  milk  at  2  cents  a  quart. 

!The  dry  grain  fed  to   these  three  lots  was  Meal  No.   5,  which  cost  at   current   prices 
airoximately  $2.50  a  hundred.     All  costs  are  figured  from  prices  current  in   September. 

1'4. 


Discussion  of  the  Results. 

In  the  first  place  the  results  of  the  several  trials,  as  summarized  in  the  pre- 
clling  table,  confirm  our  previous  knowledge  relative  to  the  superior  value 
f  ■  growth  of  skim  milk  for  young  jsalves,  providing  it  can  be  had  at  a  rea- 
S'lable  price  (1.5-2.5  cents  a  quart).  Even  at  1.5  cents  a  quart,  the  food 
c-t  of  growing  calves  to  four  months  of  age  is  considerably  above  that  of 
^.  calf  meaJs;  but  on  the  basis  of  growth  produced,  the  food  cost  is  about 
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the  same  as  for  the  several  meals.  Onh-,  hoAvever,  when  liquid  sidm  milk  is 
not  available  at  such  prices  should  calf  meals  or  skim  milk  powder  be  sub- 
stituted. I 

In  the  second  place  our  studies  show  that  calves  can  be  raised  on  various;; 
skim  milk  substitutes  together  with  a  minimum  of  skim  milk,  and  faiiiy  goods 
growth  secured.  Care  has  to  be  taken  not  to  overfeed.  Many  of  the  calvesi 
thus  grown  are  apt  to  look  rather  rough  and  not  as  smooth  as  skim  milk  calves.; 
After  they  have  reached  the  age  of  6-8  months  this  difference  generally  dis-lj 
appears.  The  average  amount  of  skim  milk  consumed  hj  the  calves  raised,; 
on  the  various  meals  was  211  quarts,  as  compared  with  an  average  consump-i 
tion  of  1046  quarts  by  the  calves  in  the  cheek  lot  which  were  raised  on  skin- 
milk  and  drjj-  grain  and  hay.  Those  fed  skim  milk  and  starch  consumed  or 
an  average  912  quarts  of  skim  milk.  The  calves  reared  on  Meal  No.  6  re 
eeived  an  average  of  only  108  quarts  of  skim  milk  each. 

It  must  be  admitted  that  the  dairyman  who  raises  a  few  calves  at  a  time 
if  he  does  not  have  skim  milk  available,  will  have  to  depend  upon  the  manu 
faeturer  for  his  calf  meal  mixtures.  The  manufacturer  can  secure  and  blen( 
the  different  ingredients  more  cheaplj^  than  the  small  feeder;  hence  the  result 
of  station  studies  along  this  line  are  likely  to  be  passed  to  the  dairy  farme 
through   the  manufacturer. 

The  work  has  shown  quite  conclusively  that  skim-milk  powder  is  a  promisin; 
substitute.  This  material  is  fairly  easily  obtained,  can  be  readily  prepare 
for  feeding,  and  at  present  prices  costs  very  little  more  than  liquid  skim  mill 
The  addition  of  starch  spares  the  amount  of  milk  powder,  but  slightly  increase 
the  cost  of  the  gain.  Because  in  the  processes  of  drjdng  the  skim  milk,  it  ij 
heated  to  140°  Fahrenheit  or  above  for  a  considerable  time,  it  would  appea 
that  the  danger  from  disease  germs  is  likely  to  be  remote.  I 

Finally  it  may  be  remarked  that  success  in  calf  rearing  is  dependent  not  onl 
on  the  feed  used  but  on  several  other  factors  which  are : 

(a)  A  vigorous  calf  at  birth. 

(b)  Clean  pens  and  clean  feeding  utensils, 
(e)  Regular  feeding  hours. 

(d)  Special  attention  to  the  individual  peculiarities  of  each  calf. 

(e)  Milk  or  gruel  always  fed  at  the  same  temperature — blood  heat  or  ther 

abouts. 

(f )  Care  to  prevent  overfeeding.     If  the  calf  refuses  part  of  his  allowan 

let  him  go  hungry  at  the  next  meal,  or  if  he  starts  to  scour  cut  t 
ration  in  half  for  the  next  twenty-four  to  thirty-six  hours. 

(g)  Sunshine,  fresh  air  and  exercise.     Access  to  pasture  if  possible  aft 

the  calf  is  six  months  of  age;  at  least  an  open  yard  to  run  in,  exce 

in  severe  winter  weather. 
The  above  bulletin  is  a  report  of  progress  only.     The  study  of  skim-mi 
powder  and   of  milk  substitutes   for  young  calves   is   being  continued   aloi 
somewhat  different  lines  and  any  pronounced  progress  will  be  reported. 

Practical  Suggestions. 
On  the  basis  of  the  work  reported  in  this  bulletin,  we  are  not  prepared 
recommend  any  particular  combination  of  ingredients  going  to  make  u\j_  a  a 
meal  mixture.  Combinations  No.  2  (see  page  45)  and  No.  6  (see  page  4/)  ha 
done  fairly  well.  As  already  stated,  the  most  promising  substitute  inves 
gated  has  been  skim-milk  powder  and  a  combination  of  the  powder  with  eo 
starch. 

If  skim-milk  powder  is  used  as  a  substitute  for  liquid  skim  milk,  it  is  su 

gested  that  one  pound  of  the  powder  and  a  scant  even  teaspoonful  of  salt 

fed  to  each  gallon  of  water.     The  milk  powder  and  salt  should  first  be  stirii 

with  a  small  quantity  of  cold  water  to  avoid  lumping  and  after  a  creamy  cc, 

sistency  has  been  secured   the   necessary   amount   of   lukewarm  water   shoi 

be  added,  the  mixture,  well  stirred  and  thus  fed.    Do  not  feed  the  solution  eo 

If  skim-milk  powder  and  starch  are  fed,  mix  as  follows: 

1  lb.  of  dry  skim  milk 

1/2  lb.  of  corn  starch 

Level  teaspoonful  of  salt. 
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i'ive  ounces  ot  tliis  mixture  should  be  added  to  eaeli  (juart  of  watec.  The 
■ihud  of  mixing  consists  in  adding  to  the  powder  a  small  quantity  of  (-old 
itcT  and  thoroughly  stirring  in  order  to  avoid  lumping.  After  a  creamy 
■nsisteiiey  is  secured,  add  the  necessary  water,  stir  and  heat  the  mixture  to 
{)•"  Fahrenheit  and  alloAv  it  to  cool  to  blood  heat  before  feeding.  An  amount 
llicient  for  one  or  two  days  can  be  mixed  at  one  time,  ))iit  before  feeding,  it 
ould  be  well  stin-ed  and  heated  until  it  is  lukewarm. 


COMPOSITION    OF    CALF    MEALS 


Material 


Water 


If   Meal  Zs'o.  1 o  qo 

If  Meal  No.  2 ;:;  s:93 

If   Moal  No.  3 ,S..56 

If   Meal  No.  3,   modiJied 976 

If   Meal  No.  4 (j.49 

If  ISIeal  No.  5 10  IS 

If   Meal  No.  6 10.71 

iiu-milk  powder   and    starch   gruel  8S.90 

im  milk  and  starch  grnel 88.70 


4.27 
4.75 
4.9S 
4.67 
4.6S 
4.40 
5.22 
8.05 
6.99 


Dr.v  Matter  Basis* 


Ash         I'Tcilciii      Fiber 


Nitrogen- 
free 
Extract 


:!2.24 
18.12 
21.87 
22.40 
27.35 
21.02 
24.04 
20.72 
18.58 


2.(;i 
2.51 
2.68 
2.42 
3.84 
6.71 
3.54 
none 
none 


56.62 
70.10 
67.00 
65.98 
59.40 
61.07 
61.88 
71.26 
74.42 


Fat 


4.28 
4.52 
3.46 
4.-52 
4.73 
6.79 
4.72 
trace 
trace 


nn  case  of  the  dry  meals  to  reduce  roughly  to  normal  water  basis,  deduct  10  per  cent. 
1  for  the  skim  milk  and  starch  gruels,  deduct  90  per  cent. 

A  study  of  the  chemical  composition  of  the  several  meals  shows  that  they 
atain,  when  ready  to  feed,  about  10  per  cent  of  moisture,  4-5  per  cent  of 
neral  matter,  2-3  per  cent  of  tiber,  60-70  per  cent  of  extract  matter  (largely 
rch),  and  4-6  per  cent  of  fat.  The  protein  percentage  in  the  several  meals 
iries  widely — from  18  per  cent  in  case  of  Meal  No.  2  to  32  per  cent  in  case 
'  No.  1.  We  have  no  positive  knowledge  as  to  the  best  percentage  of  this 
ij^redient^  but  on  the  basis  of  our  experience  believe  that  18-24  per  cent  should 
)3ve  satisfactory.  The  fiber  percentage  should  be  kept  as  low  as  possible, 
tecially  in  a  meal  that  is  to  be  used  in  the  gruel  form  during  the  first  few 
ntlis  of  the  life  of  the  calf.  A  reasonable  amount  of  fat  is  desirable.  It 
doubtful  if  5  to  7  per  cent  is  at  all  excessive. 
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6000.  4-7-'25.    Order  No.  1473. 


MASSACHUSETTS 
GRICULTURAL    EXPERIMENT     STATION 

iletinNo.  224  March,  1925 


^HE  COSTS  OF  MARKETING  THE  APPLE 
CROP  OF  1923 


By    LORIAN     P.    jEFFERSOlSr 


[nowledge  of  costs  is  a  necessary  antecedent  to  control  over  them.  In- 
ising   competition   from   other   producing   regions    makes   it   necessary   that 

^wachusetts  orchardists  know  their  costs,  and  be  prepared  to  reduce  them, 
o  g'ive  better  marketing  service,  in  order  to  maintain  the  strategic  position 
ell  is  and  should  continue  to  be  theirs.     The  study  which  this  bulletin  re- 

)(t.s  was  initiated,  therefore,  as  an  attempt  to  determine  the  factors  of  cost 

A^jeh  Massachusetts  orchardists  must  meet  in  getting  their  product  from  the 

rl  to  the  market  which  thev  serve. 


Requests  for  bulletins  should  be  addressed  to  the 

AGRICULTURAL  EXPERIMENT  STATION, 

AMHERST,    MASS. 


I.     4-24- •25      Order  No.     1620. 


THE  COSTS  OF  MARKETING  THE  APPLI 
CROP  OF  1923 

Bv  LoRiAN  p.  Jeffersox 


This  study  was  undertaken  in  order  to  determine  the  costs  of  putting  apj 
on  the  market,  what  grades  may  be  marketed  with  profit,  the  margin  over  c( 
of  marketing  returned  to  the  grower  from  sales  by  various  methods,  and 
type  of  container  most  desirable. 

Information  was  collected  by, personal  ^-isits  to  growers,  65  individual  repc! 
being  obtained  beside  that  from  the  Nashoba  packing  house. 

No  attempt  was  made  to  secure  data  from  all  growers  in  any  section, 
those  growers  visited  were  representative.  Data  were  obtained  in  fom* 
tions  of  the  state — Franklin  County;  Granville,  a  small  and  comparati-v 
new  area  near  the  Connecticut  line  in  Berkshire  County;  the  Xewburj-  sect 
in  the  northeastern  corner  of  the  state;  and  an  extensive  area  centering  ab, 
Littleton,  but  including  many  widely  scattered  growers  of  Middlesex  and  ^' 
cester  Counties. 

The  data  used  were  sometimes  taken  from  records,  bills  of  sale,  etc.,  k 
by  the  grower,  and  sometimes — more  often  indeed — they  were  thoughtful  e ; 
mates  of  the  producer.     Most  of  those  \-isited  gave  such  estimates  for  at  h , 
a  part  of  the  information  sought,  although  many  had  some  sort  of  record 
which  the  figures  were  based.     These  figures  were  carefully  tabulated,  omitt 
the  few  questionable  returns. 

It  was  found  that,  owing  to  wide  ranges  in  the  reports,  averages  were 
always  representative  of  the  expenditures  for  various  items.     In  these  cf  j 
the  most  common  cost  was  used  as  typical.     Hence  the  tabulation  summariz  i 
the  costs  must  be  considered  merely  as   a   fairly  representative   list   of  co , 
All  averages  are  weighted  except  when  otherwise  stated.  I 

No  attempt  was  made  to  discover  the  cost  of  growing  the  fruit.  It  m 
therefore  be  recognized  that  the  "margins"  or  "returns"  considered  through ; 
the  study  are  to  be  regarded  as  profits  only  after  the  costs  of  growing  ^ 
deducted  from  the  "margin  over  cost  of  marketing."  \ 

One  grower  said  that  apples  could  not  be  sold  at  a  profit  unless  the  pi; 
obtained  was  more  than  $3.50  a  barrel.  Another  said  that  it  cost  $2.00  ■ 
grow  and  market  a  bushel  of  apples.  Obviously  a  wide  range  exists  in  > 
individual  costs  of  production  as  well  as  in  the  costs  of  marketing.  A  c; 
ference  of  83  cents  a  bushel  appears  between  the  two  cases  cited. 
Grades. 

The  law  of  the  state  provides  for  three  grades  of  apples — Fancy,  A  and 
— and  an  ungraded  class.  In  reality,  the  apples  known  as  ungi'aded  are 
two  kinds:  those  which  are  sold  as  they  come  from  the  trees,  culls  only  ha'v'i' 
been  removed;  and  the  inferior  grade  which  remains  after  Fancy,  A  and 
grades — any  or  all  of  them — are  taken  out.  The  term  "ungraded"  as  appL; 
to  this  inferior  lot  of  apples  is  a  misnomer,  and  some  other  designation  shoii 
be  devised. 

The  growers  visited  reported  214,153  bushels  of  apples  sold  from  the  cr 
of  1923.  Seventy-five  per  cent  of  these  were  sorted  and  graded.  The  grac 
appeared  in  the  followiag  proportions: 


Grade 

Bushels 

Per  Cent 

Fancy 

17,640 

8.1 

A 

68.816 

32.1 

B 

29,273 

13.7 

Ungraded 

90,062 

42.0 

True 

52,007 

24.3 

Inferior 

38,055 

17.7 

Cider 

8,362 

3.8 

\)i  tJie  apples  which  were  graded,  13  per  cent  were  FcUiey;  51  per  cent  were 
I;  212  per  cent  were  B's;  while  14  per  cent  were  the  inferior  stock,  called 
•igraded,"  left  after  the  higher  grades  were  sorted  out.  Some  few  of  the 
Hwers  graded  into  all  grades,  but  most  of  them  did  not.  Sixteen  per  cent 
•jort  apples  of  the  Fancy  grade;  41  per  cent  sold  apples  of  A  grade;  27 
J  cent  sold  B  grade;  and  17  per  cent  sold  ungraded  stock  which  remained 
1  ?!■  the  higher  grades  had  been  sorted  out. 
!j/A'(*(/.s  of  Sale. 

'n)l)ably  the  most  important  single  factor  in  determining  the  price  received 
;i]>ples  is  the  method  of  sale.     Obviously,  whether  the  highest  price  means 

)  the  greatest  profits  depends  upon  costs  of  production  and  costs  of  mar- 

jeveral  methods  of  sale  were  found  in  current  use  among  the  growers  vis- 

i: 

.     To  the  buyer,  who  comes  to  the  orchard  or  packing  shed,  usually  pro- 

3S  his  own  containers,   and  may  be  a  huckster,   a  jobber  or  a  wholesaler. 

s  method  is  common  throughout  the  state. 

.     To    the   wholesaler,   to   whom    the   apples    are    usually    delivered   by    the 

wer. 

On  commission,  the  rate  of  commission  varying  from  7  per  cent  of  the 
ing  price  for  apples  which  are  exported,  to  12  per  cent  wliich  is  the  com- 
1  rate  on  the  Worcester  market. 

To   the  retailer,  the  grower   generally  paying  the  delivery   charges,   al- 
agh  in  at  least  one  instance  the  retailer  buys  the  entire  crop  of  the  grower 
hauls  it  away  on  his  own  trucks,  a  distance  of  30  miles. 
Cooperatively,  there  being  one  cooperative  packing  association  and  one 
perative  roadside  market  selling  apples. 

.     At  retail,  at  the  door  or  at  a  roadside  market  maintained  by  the  grower. 
,     From  door  to  door,  probably  the  most  expensive  method  of  sale. 
.     At  a  fanners'  market.     One  grower  only  reports  sales  by  this  method 
his  fruit  is  sold  chiefly  to  retailers  and  hucksters. 

ale  to  buyers  who  come  to  the  door  is  probably  the  most  common  way  of 

ing  throughout  the  state,  55  per  cent  of  the  growers  visited  selling  all  or 

t  of  their  crop  to  buyers  at  the  door.     Some  of  the  buyers  are  hucksters 

sell  in  various  cities  throughout  the  state.     Some  are  wholesalers  and  some 

are  retailers.     Frequently  the  fmit  is  bought  ''orchard  run"  at  the  farm 

the  grower  has  no  responsibility  for  it  after  it  is  picked  and  hauled  from 

orchard.     Most  of  these  buyers   seem  to  make  the  best   bargain   possible 

1  each   individual   grower,   having  neither   fixed   price   nor   fixed   terms    of 

chase,  and  these  terms  may  differ  widely  in  any  community.     Particularly 

his  true  in  the  western  part  of  the  state.     One  grower  sells  his  apples  on 

trees,  the  buyer  picking,  sorting  and  packing  them  and  hauling  them  to 

station.     Another  grower  picks  his  apples,  hauls  them  to  the  packing  shed, 

plies   one   packer,   whUe  the   buyer   supplies   one   or  two.      Sometimes   the 

iv^er  furnishes  two  or  three  packers  and  boards   another  who  is  hired  by 

buyer.     The  grower  may  or  may  not  deliver  the  apples  f.o.b.  his  loading 

tiion. 

.he  same  variations  appear  in  the  prices  paid  by  these  buyers,  who  some- 
Lijis  request  the  growers  not  to  reveal  the  price  paid.  The  range  of  prices 
oi  tlie  different  grades  of  the  crop  of  1923  varied  as  follows : 

A  $3.00  to  $5.00,  per  bbl.  with   eight  different  prices. 

B  $2.75  to  $3.60,  per  bbl.  with  five  different  prices. 

Ungraded  $1.00  to  $4.00,  per  bbl.  with  twelve  different  .prices. 
ore   than   half   the   apples   reported   for   this   study   by   Franklin    County 
rvers  are  sold  absolutely  ungraded;   while  but  6  per  cent  are  sold   as  the 
(urior   lot,    misnamed    ''ungraded,"    remaining    after    the    better    grades    are 
o;ed  out. 
''ith  the  exception  of  those  who  sold  their  apples  on  the  tree,  the  growers 
'    sold  to  these  buyers  always  paid  two  items  in  the  cost  of  marketing — 
^ing  and  hauling  from  the  orchard  to  the  packing  shed.     From  this  point, 


varying  bargains  were  made  by  the  buyers.  They  did  all  or  any  part,  cc 
monly  one-half,  of  the  sorting,  grading  and  packing;  they  furnished  the  c 
tainer  in  some  cases,  while  in  others  it  was  furnished  by  the  grower;  eit! 
the  buyer  or  the  grower  hauled  to  the  station,  as  was  agreed.  The  frei 
was  generally  paid  by  the  buyer. 

The  reasons  for  this  undesirable  situation  seem  to  be : 

1.  The  distance  from  market.  Most  of  the  orchards  lie  at  a  considers 
distance  from  the  large  markets  in  the  western  part  of  the  state,  and 
small  markets  are  soon  over-stocked.  The  haul  to  Holyoke  or  Springfield 
long — 40  miles  at  the  least,  and  for  some  of  the  growers  it  is  50  mUes  or  mc 
On  account  of  the  hills  this  haul  is  more  difficult  than  one  of  the  same  mile; 
in  a  more  level  section.  It  is  more  convenient  and  less  expensive  to  sell ! 
a  buyer  at  the  door,  or  at  least  at  the  nearest  shipping  point. 

2.  Custom  undoubtedly  has  some  influence  in  the  matter.     For  yeai-s  thi 
buyers  have  come  to   Franklin   County   for   the   apples   they   handle,   and 
growers  have  formed  the  habit  of  selling  by  this  method. 

3.  The  size  of  the  individual  crop  probably  influences  to  some  extent 
method  of  sale.     The  average  crop  in  Franklin  County  is  about  2200  busht) 
and  45  per  cent  of  the  growers  reporting  sell  5^early  less  than  1700   bushi 
each.     The  average  crop  in  the  eastern  section  of  the  state  is  nearly  twice 
large   as  that  in  the   Franklin   County   area. 

In  "Worcester  and  Middlesex  Counties  the  methods  of  sale  are  various,  \l 
chiefly  apples  are  sold  to  buyers  at  the  farm,  cooperatively,  to  retailers,  a1 
on  commission.     The  most  interesting  method  is  the  cooperative   sale  by  i 
Nashoba    Apple   Packing    Association,    which   maintains    two    packing   hous 
one  in  Littleton  and  one  in  Bolton. 

The  apples  were  picked  and  hauled  from  the  orchard  by  the  grower.     Tl; 
were  hauled  to  the  packing  house  by  the  Association  at  a  flat  rate  of  5  cei.! 
a   bushel,   regardless   of   distance.      Sorting,   grading   and   packing   costs   W( ; 
reported  as  30  cents  a  bushel,  but  this  included  some  items  which  should 
been  charged  to  supplies.     The  actual  cost   of  the  labor  of  sorting,   gradi 
and  packing  was  possibly  not  more  than  25  cents  a  bushel. 

The  packed  box  was  then  hauled  to  Boston  for  12  cents  and  delivered 
one  commission  merchant  who  handled  the  entire  output  of  the  Association. 

There  was  a  very  small  charge  for  labels  and  advertising.     With  comm 
sions  the  total  costs  of  the  Association  amounted  to  an  average  of  $1.08  p; 
box. 

Over  half,  51  per  cent,  of  the  growers  report  that  they  sell  by  one  methi 
only;  27  per  cent  sell  by  two  methods;  18  per  cent  use  three  methods,  whi| 
four,  five  and  six  methods  are  used  by  one  grower  each. 

Two  growers  sell  their  crops  on  the  tree  and  have  no  further  responsibilit ; 

Buyers  who  come  to  the  orchard  purchase  the  entire  crop  of  30  growej 
reporting.  Nine  growers  sell  to  wholesalers,  20  on  commission,  23  to  retailei; 
7  to  hucksters,  7  cooperatively,  9  at  retail  at  the  door  or  at  roadside  stand 
6  sell  from  door  to  door,  and  one  at  public  market. 

Total  Costs. 

The  items  of  cost  which  appear  in  the  marketing  of  apples  may  be  liste' 
as  follows,  but  it  is  obvious  that  very  few  growers  would  incur  each  of  thes"! 
expenditures : 

Picking 
Sorting 
Grading 
Packing 
Container 

Boxes,   with  risers 
Barrels 
Baskets 
Cooperage 
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Heading  of  baiTels 

Nailing  of  boxes 

Paper 

Hauling  container  to  orchard 

Hauling  container  to  packing  shed 

Hauling  from  farm  to  market 

Hauling  from  farm  to  station 

Hauling  to  storage 

Hauling  from  storage 

Freight 

Storage 

Selling 

It  will  be  noted  that  the  costs  of  marketing  are  here  considered  as  beginning 

\lh  the  cost  of  picking  and  including  all  actual  expenditures  till  the  fruit 

ij  in  the  hands  of  the  first  purchaser,  whether  he  be  buyer,   wholesaler,  re- 

t!oi-  or  consumer.     These  costs  vary  greatly  with   different  growers   and  to 

c;  rtain   extent   with   the   locality. 

r:king. 

The  most  common  cost  of  picking  a  bushel  of  apples,  as  i-eported  by  the 
pdueers  visited,  was  about  8  cents  in  1923.  The  range  of  costs  for  this 
reration  was  from  3  cents  to  20  cents.  Of  the  62  reporting,  31  paid  less 
1  m  10  cents  a  bushel  for  picking,  14  paid  from  10  to  14  cents,  and  17  paid 

nu  15  to  20  cents.     The  average  cost  was  between  10  and  11  cents  a  bushel. 

rUng. 

'Sorting,  grading  and  packing  costs  vary  even  more  widely  than  the  picking 
iMts,  the  range  being  from  3  cents  to  42  cents  a  bushel.  The  average  cost 
s  J  3  cents ;  43  per  cent  of  the  growers  report  this  charge  as  less  than  10 
its,  31  per  cent  paid  between  10  and  14  cents,  11  per  cent  paid  between  15 
:1  '20  cents,  while  13  per  cent  report  that  it  cost  more  than  20  cents  a  bushel. 
.  e  most  common  cost  was  8  1/3  cents. 

[t  must  be  recognized  that  these  figures  include  all  types  of  sorting,  grading 
ai  packing;  those  that  are  merely  put  into  the  container  as  well  as  those 
t  i  are  sorted,  graded,  wrapped  and  packed,  the  utmost  attention  being  given 
t  each  detail.  Obviously  there  must  be  wide  differences  between  costs.  Four- 
tjn  per  cent  of  the  apples  sold  (ungraded)  were  reported  as  having  cost  an 
a;rage  of  5  cents  a  bushel  for  such  sorting  and  packing  as  was  done.  This 
1  37  cents  less  than  the  highest  charge  reported. 

"iruge. 

Comparatively  few  growers  stored  apples  and  only  15  of  these  were  able 
tigive  costs  of  storage.     The  range  of  this  charge  was  from  3  cents  to  32 

ts  a  bushel,  but  includes  farm  storage  as  well  as  hired  cold   storage,   the 

m  storage  being  estimated  on  the  basis  of  interest  on  the  cost  of  the  storage. 

3  average  cost  of  storage  per  bushel  of  apples  stored  was  23  cents.  This 
ii  rage  is  much  increased  by  the  costs  of  a  few  growers,  as  one-third  of  those 
r'lorting  storage  costs  paid  less  than  10  cents  a  bushel. 

Cntainers. 

ilore  than  half  the  costs  of  marketing  apples  in  Massachusetts  may  often 
bi  charged  to  the  container.  The  average  price  of  barrels  to  45  growers,  who 
s*  in  this  way,  amounts  to  23  cents  per  bushel  sold.  The  prices  reported 
r'  ged  as  high  as  85  cents  a  barrel  including  cooperage  and  delivery.  Some 
ffwers  buy  second-hand  barrels  when  these  are  obtainable,  and  some  report 
tit  the  barrels  are  returned  by  the  retailer  or  the  consumer. 

ioxes  cost  an  average  of  21  2/3  cents  as  reported  by  30  gi-owers,  and  the 
w^t  common  price  is  22  cents.     Baskets  are  reported  in  several  sizes,  holding 


2  quarts,  4  quarts,  8  quarts,  14  quarts,  28  quarts,  a  half-bushel  and  a  liush( 
The  cost  of  baskets  averages,  for  the  23  growers  who  report  their  use,  abo 
26   cents   a    bushel. 

The  one  grower  who  reported  sales  in  2-quart  baskets  paid  at  the  rate  < 
48  cents  a  bushel  for  these  containei-s.  Four-quart  baskets  cost  an  avera^ 
of  32%  cents  a  bushel.  Selling  in  baskets  containing  14  quarts  meant  j 
average  expenditure  of  23  cents  a  bushel  for  containers,  while  baskets  holdii 
28  quarts  cost  an  average  of  17  cents  a  bushel.  Baskets  containing  a  bush 
cost  an  average'  of  13  cents. 

One  instance  was  found  where  the  containers,  "barrel  crates,"  were  t! 
property  of  the  buyer,  who  charged  the  grower  25  cents  each  for  their  us 
The  grower  had,  however,  provided  storage  space  for  these  crates  betwed 
seasons,  and  for  this  service  the  buyer  allowed  him  12%  cents  per  crate.  Tbl 
amounted  to  nearly  3  cents  a  bushel  cash  outlay  for  containers. 

The  type  of  container  most  desirable  seems  to  depend  upon  the  gradii; 
done.  IJngraded  apples  are  probably  more  suitably  packed  in  barrels,  whi' 
graded  fruit  may  better  be  packed  in  boxes.  Baskets  seem  to  be  used  f.j 
retail   trade   particularly. 

Selling  Costs.  \ 

The  cost  of  selling  varies  greatly  with  the  method  of  sale.  The  most  e 
pensive  methods  being,  apparently,  from  door  to  door  and  at  roadside  ma 
kets,  but  accurate  data  as  to  these  methods  are  very  difficult  to  obtain.  Qua « 
titles  thus  sold  vary  from  day  to  day  with  a  consequent  change  in  selliij 
costs  per  unit. 

Selling  on  commission  is  most  commonly  at  a  rate  of  10   per  cent  of  t' 
selling  price,   although  exported   apples   are   sold  for   7  per  cent  commissio] 
and  rates  here  run  as  high  as  15  per  cent.     Sales  in  Worcester  are  report 
at  12%   per  cent.     The  average   cost  of  selling  on  commission  was   19   can 
a  bushel. 

The  selling  costs  of  106  lots  of  apples  sold  varied  from  4  cents  to  90  cen' 
a  bushel.     The  most  common  cost  was  10  cents  a  bushel,  11  per  cent  of  t 
lots   reported   showing   this   selling   cost.      The  average   cost   of   all   these   lo ' 
was  18  cents  a  bushel. 

There  were  in  addition  36  lots,  most  often  the  entire  crop,  sold  to  buye' 
who  came  to  the  door,  relieving  the  grower  of  all  selling  costs  except  for  tl 
time  required  to  bargain  with  the  buyer.  For  the  purpose  of  this  stud^ 
there  is  no  cost  of  selling  included  for  the  lots  of  apples  so  sold. 

The  average  selling  costs  on  all  lots  reported,  142  in  number,  was  near 
14  cents  a  bushel,  but  this  figure  has  little  significance  in  view  of  the  wiij 
variation  in  individual  costs.  The  weighted  average  selling  cost  was  18.6  cen. 
per  bushel. 
Transportation. 

The  cost  of  hauling  from  orchard  to  packing  shed  is  most  commonly  abov 
2  cents  a  bushel,  34  per  cent  of  the  growers  rejDorting  this  cost,  while  77  ])>^ 
cent  report  a  charge  of  less  than  5  cents  a  bushel  for  this  item.     The  higlic 
cost  reported  is  12%   cents   a  bushel. 

More  of  the  crop  is  hauled  to  market  by  truck  and  wagon  than  is  shipptj 
by  freight.  The  cost  of  hauling  to  market  ranges  from  3  cents  to  33  1/3  cent; 
The  most  common  cost  is  15  cents;  42  per  cent  of  the  growers  report  th* 
cost  to  be  either  15  or  16  cents,  while  39  per  cent  haul  their  apples  to  rcarlni 
for  less  than  15  cents  a  bushel. 

The  most  common  cost  of  delivery  at  the  station  is  5  cents  a  bushel,  til 
range  being  from  5  to  11  cents. 

Two-thirds  of  the  growers  use  motor  trucks,  mostly  privately  owned,  bi( 
a  few  are  hired.  The. average  length  of  haul  by  truck  is  20  miles,  practical]'! 
always  to  market,  though  a  few  haul  by  truck  to  their  railroad  stations,  d( 
livery  being  thence  made  by  freight.  Wagons  are  used  by  the  reanainder  f 
the  growers,  and  three  report  that  they  use  both,  depending  upon  the  weathe: 
The  average  wagon  haul  is  4  miles  and  the  haul  is  commonly  to  the  statioi 


Eew,  however,  report  that  apples  are  hauled  by  wagon  to  nearby  markets, 
fons  are  used  almost  entirely  in  the  western  part  of  the  state  where  the 
3  sometimes  render  hauling  by  truck  a  dit'licult  matter, 
'he  average  haul  for  all  vehicles  is  about  ISy^  miles,  while  the  most  common 
1  is  less  than  10  miles.  The  average  haul  by  wagon  is  about  4  miles  at 
average  cost  of  $.0169  for  hauling  one  bushel  one  mile.  The  average  haul 
truck  is  20  miles,  at  an  average  cost  of  $.0092  a  mile  for  each  bushel 
led. 

he  mileage  cost  per  bushel  hauled  by  truck  less  than  10  miles  is  $.0136, 
fly  %,  cent  less  than  by  wagon. 

'or  distances  varying  from  10  to  24  miles,  the  trucking  cost  per  bushel 
ages  $.009  per  mile,  while  for  distances  of  25  to  43  miles  (the  gi'eatest 
)rted)   the  average  cost  is  $.0053  per  bushel  per  mile. 

he  most  common  cost  for  trucks  lies  between  V2  cent  and  1  cent  per  mile 
a  bushel,  while  the  most  common  cost  for  wagons  lies  between  1  cent  and 
cents.  One-lifth  of  the  trucks  ean'v  a  bushel  a  mile  for  less  than  ^/^  cent, 
e  8V2  per  cent  report  cost  exceeding  1%  cents  a  mile  for  each  bushel 
ed.  The  highest  cost  reported  was  slightly  more  than  5^2  cents,  which 
ears  in  both  truck  and  wagon  costs.  The  lowest  cost  was  reported  for  a 
k  hauling  a  distance  of  30  miles  for  15  cents  a  barrel,  $.0016  a  bushel 
mile.  The  most  common  length  of  haul  by  truck  was  30  miles  at  an 
age  cost  of  $.0058  per  bushel  per  mile.  The  average  cost  for  all  vehicles 
ractically  one  cent  a  mile  for  each  bushel  handled. 

ransportation  costs  for  trucks  amounting  to  nearly  the  same  tigure  are 
irted  from  the  eastern  and  western  parts  of  the  state.  Few  wagons  are 
.  in  the  eastern  section,  except  for  hauling  from  the  orchard  to  the  pack- 
shed. 

T  Apples. 

der  apples  included  culls  and  apples  from  w^ild  trees  unfit  for  other  use. 
ie  were  sold  mainly  at  local  eider  mills,  although  some  few  growers  make 
sell  their  own  eider.     Cider  apples  brought  an  average  price  of  about  17 
;  a  bushel,  but  they  are  sold  mostly  by  the  hundredweight. 
es  and  Margins. 

)llowing  is  a  comparison  of  the  prices  and  margins  over  costs  of  mar- 

i\ig  received  for  the  various  grades  by  different  methods  of  sale.     The  three 

lods  most  commonly  employed   among  the   growers  visited   are  here   pre- 

!d,  since  the  great  part  of  the  apples  reported  were  sold  by  these  methods. 

is  notable  that  in  every  case  sales  to  country  buyers  showed  the  lowest 

;s  and  lowest  margins  over  costs   of  marketing.     Sales  of   Fancy  apples 

3tailers  brought  the  highest  margins   over  costs   of  marketing.      Sales   of 

on  commission  brought  the  highest  price  for  this  grade,  and  sales  on  com- 

on  averaged  the  highest  prices  and  the  highest  margins. 

I'.e  true  ungraded  apples  brought  the  highest  prices  for  this  grade  when 

on  commission,  but  a  small  quantity  of  inferior  ungraded  sold  to  a  re- 

'  brought  the  highest  margin  over  costs  for  this  grade.     This  was  due  to 

act  that  the  retailer  supplied  the  container  and  hauled  the  apples  from 

arm,  making  the  actual  expenditures  of  the  grower  very  small.     However, 

H'ice  received  was  not  as  high  as  for  those  of  the  same  grade  sold  on 

daission.     Ungraded  apples  returned  lower  prices   and  margins  over  costs 

:  I  arketing  by  all  methods  of  sale  than  did  graded  fruit. 

'  ■'  influence  of  low  grades  of  a  product  upon  the  prices  received  for  the 

;,a'ades  is  difficult  to  calculate,  but  it  is  the  opinion  of  many  growers 

:  ieaiers  that  the  low  grade  apples  might  be  kept  off  the  market  with  profit 

'   e  grower.     It  is  doubtful,  for  example,  if  the  margins  over  the  costs  of 

<  'ing  ungraded  apples,   when  sold  to   country  buyers  particularly,   cover 

of  production.     In  1923  it  is  certain  that  some  growers  lost  on  B  grade 

iJl-'s,   and  others  made  little  or  nothing  by  selling  this  grade.      Some  few 

roers  made  their  low  grade  apples  into  eider  which  was  sold  at  a  roadside 


Average  Prices,    Costs   of  Marketing,   and  Margins   over   Costs   of   21arket 

Margin 

Average  Cost  of  over  Co; 

Bushels  Price  Marketing      of  Marke. 

FANCY 


To  country  buyer 
To  retailer 
Commission 

1,224 

180 

9,636 

$1.67 
2.12 
2.07 

$  .53 
.38     ■ 
.45 

$1.14 
1.74 
1.62 

A 

GRADE 

To  country  buyer 
To  retailer 
Commission 

14,697 
13,824 
18,495 

1.23 
1.93 
2.20 

.49 
.81 
.98 

.74 
1.12 
1.22 

B 

GRADE 

To  country  buyer 
To  retailer 
Commission 

3,594 

5,280 
9,201 

1.34  • 

1.51 

1.56 

.60 
.63 

.88 

.74 
.88 
.68 

UNGRADED- 

-INFERIOR 

To  country  buyer 
To  retailer 
Commission 

12,535 

225 
19,414 

.91 
1.08 
1.90 

.41 
.10* 
1.06 

.48 
.98 
.84 

UNGRADED— TRUE 

To  country  buyer 
To  retailer 
Commission 

27,980 
8,300 
2,000. 

.88 
1.10 
1.92 

.39 
.40 
.84 

.49 

.70 

1.08 

*Sold  at  door,  buyer  furnishing  container  and  hauling  away. 

A  comparison  of  the  prices  and  margins  over  costs  of  marketing  for 
graded  apples  and  for  those  ungraded  Avhieh  are  merely  picked,  sorted  i: 
packed  is  of  interest.  All  graded  apples,  including  the  so-called  ungrai; 
remaining  after  other  grades  are  removed,  brought  an  average  price  of  $li 
per  bushel,  •  with  an  average  margin  of  $1.03.  The  true  ungraded  ap]' 
brought  an  average  price  of  $1.03  with  a  margin  over  costs  of  marketing 
57  cents  a  bushel,  practically  half  the  margin  on  all  graded  apples.  Omitt' 
the  inferior  grade,  the  graded  apples  brought  an  average  price  of  $1.88  \i 
an  average  margin  of  $1.08  per  bushel.  ] 

According  to  the  data  tabulated,  B  grade  apples  sold  to  country  i)uy 
brought  a  higher  average  price  than  did  A's  sold  by  the  same  method.  T, 
may  be  explained  by  the  fact  that  comparatively  few  apples  of  B  grade  wj 
sold  hy  this  method,  tending  to  give  undue  weight  to  any  unusual  instanc^ 
and  that  some  lots  of  apples  brought  the  same  price  for  A  and  B  grades. ! 

In  the  ease  of  ungraded  apples,  it  is  noticeable  that  the  country  buyer  pii 
more  for  the  inferior  class  than  for  the  true  ungraded.  This  may,  perha 
be  explained  by  the  probability  that  the  growers  who  grade  their  apples  ca 
fully  do  so  because  tliey  are  better  acquainted  with  market  conditions  a 
are  therefore  in  a  position  to  make  a  better  bargain  with  the  buyer. 

Information  secured  with  reference  to  tlie  expenditure  of  labor  necesst 
to  pick,  sort,  grade  and  pack  showed  thai  there  is  a  wide  variation  in  lal 
as  in  money  costs.  The  average  number  of  bushels  reported  picked  in  a  d 
IS  about  48,  although  orchard  conditions  have  a  marked  influence  in  the  matt 
Sorting,  grading  and  packing,  which  are  usually  considered  as  one  item,  i 
erage  a  little  higher,  one  worker  packing  about  54  bushels  a  day.  Many  gro 
ers,  however,  estimated  that  the  labor  costs  of  this  item  are  about  the  same 
for  picking. 


9 

:t  is  almost  impossible  to  give  the  cost  in  labor  of  other  items,  such  as 
l]jiling  and  storing,  because  the  work  is  done  so  intermittently  that  the  amounl 

time  required  per  bushel  or  the  amount  of  work  done  in  a  day  is  difficult 
t{  estimate. 

^  tabulation  of  the  average  or  most  common  expenditures  for  the  various 

ns  entering  into  the  costs  of  marketing  will  serve  as  a  summary. 

Operations  Cost  per  Bushel 

Picking  $  .10 

Sorting,  grading  and  packing  .13 

Container  .23 

Hauling  from  orchard  .02 

Hauling  to  station  .05 

Hauling  to  market  .15 

Selling  .19 


Typical  costs  of  marketing  apples  hauled  to  market  $  .87 

Storage  .23 

Hauling  from  storage  .05 


Typical  costs  $1.15 

he  study  leads  to  certain  definite  conclusions. 

.     Sale  to  country  buyers  is  the  least  profitable  method  of  sale. 
.     It  pays  the  grower  to  grade  his  apples.     How  closely  this  may  profitably 
done  depends,  obviously,  upon  the  character  of  the  crop. 

Sales    on   commission   returned,    to    the    growers   reporting,    the    highest 

a'^rage  prices  and  the  highest  average  margins  over  costs  of  marketing.    These 

s  were  made  in  some  cases  throughout  the  season,  thereby  taking  advantage 

;he  season  of  highest  prices.     The  10,000  bushels  sold  cooperatively  were  in 

group.     Some  other  methods,  e.g.,  sale  to  country  buyer,  dispose  of  the 

)  early  in  the  season,  when  prices  are  likely  to  be  low. 
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Yellow  pickles  on  greenhouse  cucumber  plants  are  due  to  a  physiological 
isorder  causing  the  fertilized  pickles  to  ripen  prematurely.  Any  environ- 
lental  factor  that  reduces  the  amount  of  food  material  in  the  plant  may 
esult  in  a  condition  favorable  to  the  formation  of  yellow  pickles.  In- 
dequate  light,  insufficient  nitrates,  excessive  set,  surplus  w^ater,  poor 
rainage,  or  a  serious  attack  of  animal  or  plant  parasites  may  all  con- 
ribute  to  a  premature  ripening  of  cucumbers.  The  remedy  is  primarily 
\\e  prevention,  elimination,  or  correction  of  those  conditions  that  tend  to 
evitalize  the  plant. 
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YELLOW  PICKLE  IN  GREENHOUSE  CUCUMBERS 

By   VICTOR  A.   TIEDJENS 


Perhaps  no  other  problem  causes  greenhouse  cucumber  growers  more 
concern  than  the  appearance  of  a  large  number  of  yellow  pickles  when 
tlie  vines  should  be  yielding  at  their  maximum.  Whenever  plants  are  weak- 
ened from  disease,  poor  growing  conditions,  or  a  heavy  set,  yellow  picklel 
is  always  present.  Some  growers  attribute  it  to  degenerated  seed,  some 
regard  it  as  mosaic,  while  others  ascribe  the  condition  to  lack  of  pollina- 
tion by  bees.  Observations  on  self  and  cross-fertilized  cucumbers  for  two 
generations  lead  to  the  conclusion  that  these  assumptions  are  to  a  certain 
extent  correct,  but  the  condition  is  due  to  many  more  causes  than  any 
one  group  is  usually  willing  to  admit. 

Yellow  pickles  may  be  the  result  of  one  or  more  causes  such  as  too 
heavy  a  set,  poor  pollination,  the  method  of  growing  (whether  string  or  A 
trellis  is  used),  insufficient  soil  nutrients,  animal  or  plant  parasites,  or 
conditions  that  weaken  growth  and  stunt  the  plant. 

The  CoxDiTioN  Called  Yellow   Pickle 

Reference  is  made  to  yellow  pickle  as  a  condition  because  it  is  usually 
secondary  and  is  brought  on  by  one  or  more  causes.  As  a  rule  yellow 
pickle  manifests  itself  on  small  cucumbers  on  old  disea.sed  vines,  or  heavily 
set  vines  which  are  in  the  first  set.  Occasionally  the  condition  is  found  in 
cucumbers  from  six  to  eight  inches  long  if  the  plant  has  experienced  a  sud- 
den shock  or  "set  back."  Ordinarily,  in  the  condition  known  as  yellow 
pickle,  the  cucumber  does  not  grow  beyond  a  length  of  four  inches.  After 
growth  is  stopped  the  cucumber  becomes  yellow  near  the  stem  end,  the 
yellow  color  gradually  spreading  toward  the  tip  if  decay  does  not  set  in 
first.  Some  make  sufficient  growth  to  mature  a  few  viable  seeds.  If  suf- 
ficient growth  has  not  been  made  to  develop  viable  seed,  the  cucumber 
wilts  and  gradually  dries  up. 

If  it  has  been  fertilized,  the  yellow  pickle  may  remain  on  the  vine  from 
four  to  six  weeks  before  it  drops  off.  This  condition  has  been  called  pre- 
mature ripening,  but  differs  from  that  of  a  normall}^  maturing  cucumber  in 
that  the  yellowing  of  the  mature  cucumber  becomes  visible  over  the  entire 
surface,  the  stem  end  being  less  pronounced  in  color  than  the  remainder 
of  the  cucumber,  a  condition  directly  opposite  to  that  found  in  yellow 
pickle.  Plants  may  have  from  one  to  six  or  more  of  these  yellow  pickles 
at  one  time,  depending  on  the  set  of  the  plant.  A  plant  having  a  heavy 
set  may  develop  only  half  of  the  pistillate  flowers  into  marketable  cucum- 
bers, in  which  case  the  other  half  becomes  yellow,  the  proportion  of  .yellow 
pickles  to  normal  cucumbers  depending  on  the  vigor  of  the  plant.  A  weak 
plant  may  mature  only  one  of  many  pickles  fertilized,  in  which  case  the 
percentage  of  yellow  pickle  will  be  very  high;  whereas,  although  a  strong 
l}Want  under  the  best  growing  conditions  may  not  mature  all  its  pickles  if 
ithe  set  has  been  exceptionally  large,  the  percentage  of  yellow  pickle  will 
be  relatively  small. 

1.  There  is  some  confusion  in  the  use  of  the  two  terms  "yellow''  and  "white'' 
pickle.  The  condition  here  referred  to  as  yellow  pickle  may  result  from  any  one  of 
;■  several  physiological  causes  and  manifest  itself  in  a  premature  yellowing  of  the  pickle. 
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The  Relation  of  Fruit  Set  to  the  Devei.opjiext  of  Yellow  Pickle 

A  cucumber  plant  grows  in  cj'cles  with  reference  to  producing  pistillats: 
flowers.  After  a  large  number  of  pistillate  flowers  have  been  produced, 
that  is,  one  on  each  node  up  to  the  first  ten  nodes  of  the  stem,  only  stam- 
inate  flowers  are  produced  for  a  number  of  new  nodes  higher  up,  fol- 
lowed by  another  group  of  pistillate  flowers.  Thus  a  "set"  usually  fol- 
lows the  removal  of  a  number  of  large  cucumbers  from  the  vine.  Usually 
more  pistillate  flowers  are  produced  in  one  set  than  the  plant  will  mature, 
and  some  of  them  must  be  sacrificed.  Under  greenhouse  conditions,  where 
all  the  flowers  are  in  a  favorable  position  to  be  visited  by  bees,  a  very 
large  percentage  of  the  female  flowers  set  fruit.  If  conditions  are  ideal 
for  good  growth,  the  plant  may  be  able  to  mature  a  complete  set.  Usualh"^, 
however,  a  few  of  the  cucumbers  formed  on  the  first  few  nodes  of  the 
plant  are  a  day  or  two  ahead  of  the  others  and  develop  normally,  while 
the  later  pollinated  pistillate  flowers  make  very  little  growth  until  the 
first  formed  cucumbers  have  been  picked.  If  growing  conditions  are  un- 
favorable so  that  several  weeks  are  required  to  grow  the  market  size  cu- 
cumber, the  pickle  becomes  stunted  and,  even  though  conditions  later  be- 
come favorable,  it  does  not  grow.  Instead  a  newly  pollinated  flower  may 
start  and  as  a  result  the  small  pickle  is  prematurely  ripened.  It  may  have 
a  few  viable  seeds  or  it  may  not  have  grown  sufl'iciently  to  develop  any 
seed.  The  pickle  turns  yellow,  a  condition  which  many  growers  have  at- 
tributed to  a  parasitic  disease.  An  infection  of  a  plant  by  an  organism  is 
probably  the  most  important  cause  of  yellow  pickle  on  normal  plants. 

The  condition  cited  above  ver\'  definitely  manifested  itself  in  self-pol- 
linating work  on  old  plants  which  had  set  a  number  of  fruits.  A  study 
was  undertaken  of  certain  characters  existing  in  a  mixed  lot  of  cucumbers  | 
grown  in  the  station  greenhouse.  Self-pollinated  flowers,  on  plants  al- 
ready having  a  number  of  pickles  set,  invariably  developed  yellow  pickle;  i 
and  not  until  every  pollinated  flower  and  developing  cucumber  were  removed 
from  the  plant  was  it  possible  to  get  the  plant  to  produce  any  self-fer- 
tilized fruit.  On  the  other  hand,  when  the  first  flowers  of  the  plant  were 
self-pollinated  the  fruit  developed  and  matured,  indicating  that  self-pol- 
lination was  not  the  determining  factor. 

Yellow  pickle  was  very  much  in  evidence  on  plants  used  for  seed  pro- 
duction  in  breeding  work.  As  many  as  eight  pistillate  flowers  on  a  plant  I 
were  selfed,  but  only  three  or  four  matured  wliile  the  others  remained 
for  several  weeks  without  growing,  and  then  turned  yellow.  It  was  not 
uncommon  to  find  five  or  six  yellow  pickles  on  these  ]ilants  because  'of  the 
time  required  to  mature  the  early  pollinated  fruit. 

Since,  in  the  production  of  seed,  the  mature  cucumber  must  remain  on 
the  vine  much  longer  than  that  whicii  is  i)ickp(l  for  market,  mucli  more 
food  material  is  required  and  the  plant  is  not  able  to  carry  as  much 
maturing  fruit  as  if  all  were  picked  green.  Under  such  conditions  yellow 
pickle  is  very  much  in  evidence. 

Generally  yellow  pickle  is  associated  with  old  vines,  but  the  plants  in 
the  above  ex))eriment  were  in  their  first  set.  This  brought  out  the  fact 
that  yellow  pickle  is  a  premature  ripening  of  pollinated  flowers  at  a  time 
when  the  plant  is  carrying  a  heavy  load.  The  second  set  came  along  after 
the  mature  seed  cucumbers  were  removed.  The  fruits  from  this  .set  produced 
good   marketable    cucumbers   while    the   yellow   pickles   were    still    hanging 
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^n  the  vines.  A  few  tliat  had  not  turned  yellow  failed  to  grow  after 
standing  still  for  such  a  long  time,  and  finally  dried  up  without  becoming 
yellow.  The  flowers  from  which  these  yellow  pickles  developed  were  self- 
pollinated  on  ,)une  21,  1925.  The  pickles  did  not  begin  to  turn  yellow 
until  August  8,  192.5,  48  days  later.  Some  of  them  were  three  to  four 
inches  long  and  a  few  had  some  \  iable  seeds. 

Relation   of   Pollination   to  the   Development  of  Yellow    Pickle 

Many  cases  of  yellow  pickle  can  be  attributed  to  lack  of  pollination. 
However,  with  certain  varieties,  when  a  pistillate  flower  is  not  pollinated, 
its  growing  period  is  much  shorter,  and  the  pickle  very  seldom  grows  over 
two  inches.  Often  it  does  not  have  the  characteristic  yellow  color  found  on 
the  larger  pickles.  In  the  case  of  the  English  variety  it  is  possible  to 
mature  large  encumbers  without  i^ollination,  but  this  is  not  the  case  in 
the  ordinary  varieties  used  in  a  study  of  this  problem.  Yellow  pickles 
were  found,  however,  on  English  vines  which  already  had  three  or  four 
mature  cucumbers. 

Interest  in  the  yellow  pickle  problem  prompted  the  bagging  of  a  large 
number  of  pistillate  flowers  to  prevent  visitation  by  insects.  None  of 
these  flowers  developed  pickles  over  two  inches  long.  The  color  was  a 
grayish  yellow  and  in  some  cases  almost  white.  Some  of  these  decayed  in 
a  short  time,  while  others  dried  up  and  dropped  ofl',  a  condition  diifering 
from  that  described  above. 

The  Relation  of  Method  of   Growing  to   Yellow   Pickle 

Two  methods  of  growing  cucumbers  in  greenhouses  are  generally  prac- 
ticed; namely,  the  "A''  trellis  method,  and  the  string  method.  Where  the 
"A"  trellis  is  used,  fewer  plants  are  necessary  and  these  develop  more 
normally  than  with  the  string  method.  With  the  string  method  the  plants 
are  closer  together,  and  are  i^runed  so  that  each  branch  has  only  one  or 
two  nodes,  the  main  stem  being  twined  around  the  string  which  extends 
from  a  wire  near  the  top  of  the  house  to  the  base  of  each  plant.  The 
prevalence  of  yellow  pickle  depends  somewhat  on  the  method  that  is  used. 

The  number  of  pistillate  flowers  formed  is  largely  determined  by  heredi- 
tary factors.  Thus,  there  will  be  as  many  pistillate  flowers  on  the  main 
stem  and  first  two  nodes  of  the  branches  whether  the  plants  are  grown 
on  strings  or  trellises.  In  the  string  method,  a  large  amount  of  leaf 
surface  is  removed  in  pruning,  thus  curtailing  the  amount  of  food  the  plant 
can  manufacture  and  store.  Such  plants  cannot  develop  as  many  of  the 
pistillate  flowers  as  those  on  the  "A"  trellis  where  very  little  pruning  is 
done.  Also,  the  plants  are  crowded  more  in  the  string  method  and  less 
soil  nutrients  are  available  to  each  plant.  This  means  that  there  are  likely 
to  be  more  yellow  pickles  on  the  string  plants  under  uniform  conditions 
of  growth.  This  has  been  commonly  observed,  but  not  proved  by  tests 
under  controlled  conditions. 

Relation  of   Parasitic  Diseases  to  Yellow   Pickle 

As  was  stated  in  the  introduction,  yellow  or  white  pickle  resembles 
\symptoms  of  mosaic.  It  is  also  common  to  find  yellow  pickles  associated 
with  diseases  produced  by  animal  or  plant  parasites,  but  the  yellow  pickle 
with  which  we  are  here  concerned  does  not  come  within  the  category  of  any 
of  these  diseases.      When   plants  are   affected  with   disease   their  health   is 


6  MASS.  EXPERIMEXT  STATION  BULLETIN  •2-2.5. 

impaired  to  the  extent  that  they  cannot  niatxtre  their  fruit  and  grow  new 
foliage  as  nornuilly  growing  phints  can  and  consequently  the  fruit  is  pre- 
maturely ripened.  As  cucumber  plants  grow  older,  especially  with  the 
string  method,  the\  shade  each  other  more,  and  for  that  reason  the  lower 
leaves  either  drop  off  naturjUIy  or  succumb  to  disease.  Under  such  cou- 
ditions  the  plants  are  unt\ble  to  carry  to  maturity  the  fruit  which  was  pol- 
linated when  they  were  in  a  fairly  healthy  condition,  and  consequently 
many  yellow  pickles  appear. 

Soil  CoxDmoNS  and  Yellow   Pickle 

Ordinarily  the  soil  in  a  greenhouse  is  so  well  manured,  that  if  it  is 
handled  properly  there  will  be  sufficient  soil  nutrients  present  to  carry  a 
crop  of  cucumbers  from  nine  months  to  a  year,  or  as  long  as  the  vines 
are  able  to  produce  a  paying  crop.  There  are,  however,  certain  conditions 
caused  by  poor  drainage  which  tend  to  shorten  the  growing  period  of  a 
plant,  and  materially  cut  down  the  yield.  After  cucumbers  are  trans- 
planted, a  period  of  soil  saturation  with  water  follows  so  that  the  plants 
are  continually  growing  in  a  wet  soil,  whicJi  is  usually  too  wet  for  healthy 
growth.  If  gotxl  drainage  is  provided,  as  in  benches,  little  damage  wiL 
result.  If  no  drainage  is  provided,  the  soil  becomes  water-logged, 
oxygen  is  excluded  and  practically  no  nitrification  takes  place.  The  plant 
does  not  receive  sufficient  nitrates  to  make  a  healthy  growth  and  a  large 
number  of  yellow  pickles  results.  Even  if  compost  manure  or  fertilizer 
is  applied  on  the  top  of  the  ground  and  kept  moist,  the  plant  will  not 
function  properly  as  long  as  the  soil  is  in  a  water-logged  condition.  This 
undoubtedly  has  much  to  do  with  the  longer  growing  period  of  cucumbers 
when  grown  in  benches. 

The  cucumber  plant  needs  a  large  quantity  of  water,  but  it  will  not 
thrive  if  the  roots  do  not  receive  sufficient  air  in  the  presence  of  too  much 
water  in  the  soil.  Greenhouse  growers  claim  that  plants  wilt  if  the  soil 
is  not  thoroughly  wet  down.  This  is  true,  but  they  will  wUt  even  though 
more  than  the  necessary  amount  of  water  is  added,  the  reason  being  that 
the  plants  have  received  so  much  water  from  the  time  they  were  set  in  the 
beds  that  the  root  system  is  not  large  enough  to  balance  the  upper  part 
of  the  plant.  The  roots  remsun  near  the  surface  and  will  not  branch  out 
and  down  for  water  and  food.  They  are  near  the  surface  where  there 
is  air..  It  is  the  same  condition  found  in  a  poorly  drained  field.  If  plants 
■wilt  during  hot  dry  weather,  growth  is  interrupted  to  the  extent  that  many 
tucumbers  become  stunted  and  produce  either  nubbins  or  yellow  pickles. 
l*roper  watering  after  transplanting  will  prevent  much  of  this  trouble. 
-Vn  excess  of  water  from  the  time  the  seed  germinates  makes  a  soft  plant 
v.hich  requires  a  large  amount  of  water.  It  is  impossible  to  give  such  a 
plant  sufficient  water  during  hot  dry  weather  to  prevent  it  from  wilting,  be- 
cause the  root  system  is  not  large  enough  to  replace  the  water  that  is 
given  off  by  the  leaves.  Undoubtedly,  cucumbers  grown  with  less  water 
from  the  start  are  more  lignified  (less  soft),  have  stiffer  cell  walls,  and 
do  not  droop  as  readily  even  when  there  is  a  slight  water  deficit. 

This  condition  of  the  soil  has  considerable  influence  on  the  health  of 
the  plant.  Tlie  number  of  yellow  pickles  will  l>e  influenced  by  the  con- 
dition of  the  plant. 
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'I'lif  cause  of  nnhhins  anfl  flfffirriif-rl  ciuiiiiibers  is  usually  attributed  to 
the  fact  that  the  flower  was  improperly  fertilized  or  that  the  seed  is  de- 
;renerating.  Both  answers  seem  improbable  in  the  light  of  certain  observa- 
tions on  both  healthy  and  diseased  plants.  'J'here  are  plants  so  genetically 
constituted  that  they  produce  only  nubbins  or  deformed  cucumbers.  But 
many  plants  later  in  life  produce  nubbins  and  deformed  cucumbers  whicl; 
earlier  produced  number  one  cucumbers  only.  In  this  case  we  cannot  at- 
tribute the  condition  to  heredity.  When  nubbins  are  produced  on  green- 
house grown  cucumber  plants  that  are  as  freely  visited  by  bees  as  plants 
producing  number  one  cucumbers,  we  hesitate  to  attribute  the  result  to 
a  lack  of  pollination.  It  would  be  supposed  that  hand  pollination  should 
overcome  the  trouble,  but  experience  has  .shown  that  resorting  to  such  a 
inethod  is  no  assurance  that  the  cucumbers  will  be  normally  formed.  There- 
fore we  are  led  to  think  that  the  physiological  balance  of  the  plant  Ls  np.set 
to  the  extent  that  fertilization  is  abnormal.  This  assumption,  however, 
cannot  be  proven  at  the  present  time.  When  a  plant  is  weak  and  an  in- 
sufficient supply  of  food  is  available  to  nourish  the  newly  pollinated 
flowers,  the  time  when  any  given  flower  is  pollinated  may  have  some  in- 
fluence on  the  shape  of  the  fruit  developing  from  it.  The  number  of  grow- 
ing cucumbers  on  a  plant  is  undoubtedly  a  contributing  cau.se  of  the  pro- 
duction of  nubbins  and  deformed  cucumbers.  By  observation  it  has  been 
noted  that  the  condition  of  the  fruit  indicates  the  conditions  under  which 
it  was  produced.  That  is  to  say,  if  a  plant  is  in  good  health  and  sets  .six 
cucumbers  on  six  succeeding  days,  they  may  all  start  to  grow.  If  some- 
thing tends  to  cut  down  the  food  supply,  four  of  the  cucumbers,  depending 
on  time  of  pollination  and  position  on  the  plant,  may  continue  to  grow 
uninterruptedly,  while  the  other  two  stop  growing  until  more  food  material 
is  available.  If  two  of  the  four  cucumbers  are  picked  the  remaining  two 
rnay  resume  growth.  However,  the  plant  is  producing  new  foliage  and 
new  flower  buds  while  cucumbers  are  maturing.  If  no  new  pistillate 
f.owers  have  been  formed,  the  two  small  cucumbers  may  grow  and  form 
cucumbers,  the  upper  half  of  which  will  be  small,  while  the  tip  half  will 
be  quite  bulgy  and  will  contain  a  large  number  of  viable  seeds.l  However, 
if  new  pistillate  flowers  have  been  pollinated  on  the  plant,  they  may  re- 
ceive the  support  of  the  plant  and  grow  while  the  two  small  encumbers 
either  ripen  into  nubbins  with  a  few  viable  seeds  or  become  yellow  pickles. 
This  condition  applies  only  to  plants  which  under  normal  conditions  pro- 
duce cucumbers  of  good  shape. 


The  Applicatiox  to   Practice 

Growers  ask  as  to  w^hat  can  be  done  to  avoid  yellow  pickle.  The  better 
control  is,  obviously,  prevention.  When  all  the  yeUow  pickles  and  mature 
cucumbers  are  removed  the  plants  put  forth  new  growth  and  develop  pistil- 
late flowers,  providing  abundant  supply  of  required  nutrients  and  foods 
manufactured  by  the  leaves  is  available.  If  the  plants  are  kept  healthy  and 
vigorous  at  all  times  they  will  carry  more  pistillate  flowers  to  maturity. 
Growth    must   be    continuous    and   rapid.      The   presence    of    a    number   of 

1  The  seeds  from  a  number  of  self-fertilized  cucumbers  of  this  shape  have  produced 
plants  which  bore  perfect  normally  shaped  cucumbers. 
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maturing  fruits  suppresses  many  of  the  newly  pollinated  pistillate  flowers 
and  causes  their  fruit  to  become  yellow  when  there  are  insufficient  nutrients 
or  food  materials  to  allow  rapid  development  of  fruits  present.  Uniform 
night  temperatures  with  moderate  watering  and  an  occasional  light  ap- 
plication of  a  nitrogen  fertilizer  to  keep  the  plants  growing,  reduces  yel- 
low pickle  to  a  minimum. 

All  cucumber  houses  should  be  well  drained  to  prevent  the  soil  from 
becoming  water-logged.  The  young  plants  should  be  lightly  watered  to 
make  them  send  out  a  good  root  system.  The  soil  should  be  watered  in 
such  a  way  that  the  water  will  not  stand  on  top  of  the  ground.  A  sprinkler 
system  is  better  than  a  hose  without  a  nozzle,  because  not  so  much  water  is 
applied  and  it  soaks  into  the  soil  better.  The  plants  should  be  watered 
when  it  is  necessary.  They  should  not  be  watered  as  a  matter  of  daily 
routine.  The  objective  should  be  to  get  a  good  vigorous,  healthy,  fast- 
growing  plant  that  will  mature   a   large  number   of  fertilized  flow'ers. 

Nubbins  and  deformed  cucumbers  should  be  removed  from  the  vine  as 
soon  as  it  is  apparent  that  they  will  not  be  w^ell  shaped  cucumbers,  since; 
if  once  deformed  they  can  never  develop  into  a  salable  form.  If  they  are 
left  on  the  vine  in  the  hope  that  they  will  develop  into  good  cucumbers, 
they  merely  drain  the  strength  of  the  plant  and  prevent  it  from  developing 
normal  fruit.  Much  less  vitality  is  needed  to  produce  a  normal  cucumber 
of  salable  size  than  is  used  to  carry  a  nubbin  to  maturity,  since  in  the  for-| 
mer  the  seeds  are  small  and  undeveloped  while  in  the  latter  the  fruit  ripens 
and  seeds  are  fully  developed.  The  removal  of  a  maturing  cucumber  results' 
in  further  production  of  pistillate  flowers,  and  consequentlj''  further  fruit 
production.  It  is  a  slight  task  to  remove  the  nubbins  when  the  vines  are, 
being  trained  or  pruned. 

Pruning  should  be  a  daily  ratlier  tlian  a  monthl.y  practice.  Much  lessi 
damage  is  done  if  the  growing  tips  of  branches  are  pinched  off  than  ifi 
seven  or  eight  nodes  are  allowed  to  form  on  the  branches  and  are  then 
cut  off  with  a  knife.  A  large  amount  of  sugar  is  made  by  the  leaves  ofl 
these  branches  and  if  they  are  cut  off  suddenly  a  starvation  effect  is 
Iwought  about,  the  physiological  balance  of  the  plant  is  upset,  and  a  large 
number  of  nubbins  or  yellow  pickles  will  be  produced. 


^       Publication   ok  this  Docpimknt 
ArritovKi)   uv    iiik 
Commission   on   Auiminisi'ration   anm)  Financk 
4,000  3-'26   Order  4442 


Massachusetts 
Agricultural  Experiment  Station 

BULLETIN    No.    226  JANUARY,    1926 

RESEARCH  SERVICE 

TO   THE 

MASSACHUSETTS  APPLE  INDUSTRY 

PROGRESS   REPORTS 

This  bulletin  contains  ten  papers  summarizing  the  more  practical  aspects 
of  some  of  the  experimental  work  of  the  Station  that  is  of  interest  to 
fruit  growers.  More  complete  reports  of  some  of  this  work  may  appear 
later  in  separate  publications.     The  subjects  reported  upon  are  as  follows: 

The  Apple  Situation Lorian  P.  Jefferson  and  Hubert  W.  Yount 

The  Value  for  Massachusetts  of  Some  of  the  Newer 

Varieties  of  Apples J-  K.  Shaw 

!  Diseases  of  Fruit  in  Massachusetts  in  1925  William  Doran 

Orchard  Insect  Pests  of  1925  A.  I.  Bourne 

Pruning  Young  Apple  Trees  J.  K.  Shaw 

Effect  of  Stock  on  Scion  J.  S.  Bailey 

'Progress  of  Nursery  Tree  Inspection  J.  K.  Shaw 

The  Codling  Moth  in  Massachusetts  A.   I.  Bourne 

Tests  of  Lime-Sulfur  Solution  and  Some  of  Its 

Substitutes  against   San  Jose  Scale A.   I.  Bourne 

Some  Results  from  Spraying  with  Scalecide  A.  I.  Bourne 


^ 


Requests  for  Bulletins  should  be  addressed  to  the 

\GRICTJLTURAL  EXPERIMENT  STATION, 

AMHERST,  MASS. 


THE  APPLE  SITUATION 

BY  LORIAX  P.   JEFFERSOIs   AND  HUBERT  W.  YOUXT 


During  the  summer  of  1925  a  study  of  the  Massachusetts  apple  industry 
was  conducted  as  a  part  of  an  all  New  England  study  under  the  auspices 
of  the  agricultural  experiment  stations.  The  purposes  were  to  discover 
the  numbers  and  varieties  of  non-bearing  and  bearing  trees  by  ages;  to 
learn  certain  facts  with  regard  to  orchards  and  orchard  practice;  to  deter- 
mine the  quantities  and  grades  sold  of  each  varietj-,  and  the  methods  of 
sale  and  the  prices  received. 

The  data  were  collected  through  personal  visits  to  commercial  orchard 
owners  throughout  the  state.  A  tentative  minimum  of  100  bearing  trees 
v/as  fixed  as  determining  a  commercial  orchard,  but  smaller  orchards  were 
considered  if  evidently  of  commercial  importance.  Approximately  17.50 
growers  were  visited,  complete  information  on  both  trees  and  production 
being  secured  from  about  1700. 

The  results  of  the  study  can  not  be  fully  stated  here,  but  the  following 
facts  and  figures  give  a  summary  of  the  situation  as  shown  by  the  survey, 
so  far  as  number  of  trees  and  plantings  are  concerned.  It  should  be  borne 
in  mind  that  these  figures  relate  only  to  orchards  of  commercial  importance 
and  do  not  include  the  trees  in  thousands  of  small  farm  orchards. 

The  owners  of  the  orchards  visited  reported  a  total  of  967,000  trees, 
over  600,000  of  which  were  in  bearing.  More  than  seventy-five  varieties 
were  reported,  but  the  principal  ones  together  with  the  number  of  trees 
in  each  table  are  shown  in  Table  1.  The  Baldwin  is  by  far  the  most  im- 
portant variety,  having  4-5  per  cent  of  the  bearing  trees  and  over  50  per 
cent  of  the  commercial  crop. 

The  Mcintosh  ranks  second  with  117,000  bearing  trees  or  20  per  cent 
of  the  total,  and  13  per  cent  of  the  apples  grown.  Nearly  85  per  cent  of 
the  bearing  Mcintosh  are  under  fifteen  years  of  age,  which  accounts  for 
the  relatively  low  yield.  In  view  of  this  fact  and  the  large  number  of  trees 
not  yet  bearing,  the  production  of  Mcintosh  apples  may  reasonably  be 
expected  to  increase  100  per  cent  within  the  next  ten  years.  Only  28  per 
cent  of  bearing  Baldwin  trees  are  under  fifteen  years  of  age,  but  there 
will  probably  be  an  increase  of  about  20  per  cent  in  Baldwin  production 
within  the  next  decade.  The  early  varieties  such  as  the  Transparent  and 
Duchess  are  relatively  unimportant  both  as  to  number  of  trees  and  pro- 
duction.    Only  about  5  per  cent  of  all  bearing  trees  fall  within  this  class. 

The  Wealthy  is  third  in  importance  so  far  as  bearing  trees  are  con- 
cerned, but  the  Gravenstein.  with  nearly  the  same  number  of  trees,  pro- 
duces almost  twice  the  crop.  Coupled  with  the  fact  that  many  Wealthy 
trees  are  fillers,  this  gives  the  Gravenstein  third  place  as  a  commercial 
V  ariety. 

New   1*i,axtijs'(;s 

The  past  ten  years  have  been  years  of  very  heavy  plantings,  over 
460,000  trees  being  set  during  this  jicriod.  Tlie  plantings  of  Baldwins 
and  Mcintosh  have  been  about  equal.  Since  1!»20,  iiowever,  there  hns 
been  a  decrease  in  the  rate  of  planting.  From  1914  to  1919  approximately 
f.'5,000    Mcintosh    and    70,000    Baldwin    trees    were    planted.      During    thej 
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period  since  I!)2(),  there  lia\e  l)eeii  only  61,000  Mcintosh  and  55,000 
Baldwins  planted,  a  relative  decline  in  planting,  for  the  five-year  period, 
of  35  per  cent  for  the  Mcintosh  and  20  per  cent  for  the  Baldwins.  Plant- 
ings of  all  varieties  have  declined  20  per  cent  in  the  same  period. 

Of  the  winter  varieties,  the  Delicious  shows  the  greatest  percentual  in- 
crease in  plantings,  some  36,000  trees  of  this  variety  having  been  set  in 
the  last  ten  years,  practically  all  being  permanent.  Other  winter  varieties 
iiave  been  planted  in  considerable  numbers,  the  Wagener  being  a  favorite. 
The  older  varieties,  such  as  Greening,  Spy  and  Russet,  are  rapidly  disap- 
pearing, few  new  plantings  being  reported. 

Fillers 

The  Wealthy  is  the  variety  most  commonly  planted  as  fillers.  Out  of  a 
total  of  34,000  bearing  Wealthy  trees,  15,000  were  reported  as  fillers  to  be 
cut  within  the  next  five  to  eight  years.  In  the  younger  plantings  over 
two-thirds  of  the  Wealthy  are  fillers.  Relatively  few  Mcintosh  have  been 
set  as  fillers,  and  where  this  was  done  some  years  ago,  growers  are  cutting 
out  the  permanents  and  leaving  the  Mcintosh.  Wagener  is  also  popular 
as  a  filler,  nearly  all  the  Wageners  planted  being  used  for  that  purpose. 
Duchess  and  Transparent  have  also  been  used  in  some  quantities,  about 
one-third  of  the  bearing  trees  of  these  varieties  being  fillers. 


Table  1.     Number  of  Bearing  and  Non-Bearing  Trees 
of  Leading  Varieties,  1925. 


Non-Bearing 

Bearing 

Variety 

Perm'ent 

Filler 

Total 

Perm'ent 

Filler 

Total 

Summer  Varieties: 

Transparent .... 

5,095 

1,648 

6,743 

6,673 

2,811 

9,484 

Astrachan 

5,458 

631 

6,089 

7,003 

398 

7,401 

Williams 

2,141 

108 

2,249 

4,567 

590 

5,157 

Duchess 

5,148 

3,898 

9,046 

7,149 

3,836 

10,985 

Other 

971 

79 

1,050 

1,795 

64 

1,859 

Total 

18,813 

6,364 

25,177 

27,187 

7,699 

34,886 

Fall  Varieties: 

Gravenstein .... 

20,447 

392 

20,839 

28,525 

60 

28,585 

Wealthy 

11,356 

18,059 

29,415 

19,987 

15,147 

35,134 

Mcintosh 

111,656 

5,188 

116,844 

112,980 

4,432 

117,412 

Other 

Total 

7,381 

481 

7,862 

15,029 

2,643 

17,672 

150,840 

24,120 

174,960 

176,521 

22,282 

198,803 

*  Winter  X'arieties: 

Baldwin 

108,085 

200 

108,285 

277,338 

1,228 

278,566 

Spy 

3,161 

5 

3,166 

7,608 

145 

7,753 

Delicious 

31,457 

1,228 

32,685 

9,325 

45 

9,370 

Greening 

2,116 

2,116 

11,304 

242 

11,546 

Other 

18,773 

1,391 

20 , 164 

67,844 

2.181 

70,025 

163,592 

2,824 

166,416 

373,419 

3,841 

377 , 260 

•  Grand  Total 

333,245 

33,308 

366,553 

577,127 

33,822 

610,949 

12 
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Table  2.     Number  of  Trees  by  Age  Group,  1925 


Age — Years 

Perm'ent 

Filler 

Total 

Non-Bearing: 

Under  5          ....            

180,482 

150,470 

2,293 

21,545 
11,763 

202,027 

5-9 

Old 

162,233 
2,293 

Total 

Bearing: 

Under  10 

333,245 

85,883 
164,993 

60,351 

55,991 
133,133 

76 , 776 

33,308 

11,256 

19,997 

2,114 

391 

15 

49 

366,553 

97,139 

10-14 

184,990 

15-19              

62,465 

20-29 

56,382 

30  or  over 

133 , 148 

Unclassified   

76,825 

Total 

577,127 

33,822 

610,949 

Table  3.     Number  and  Age  of  Trees  in  Summer,  Fall  and  Winter 
Variety  Groups. 


Age — Years 

Non-Bearing: 

Under  5 

5-9 

Old 

Total 

Bearing: 

Under  10 

10-14 

15-19 

20-29 

30  or  over 

Unclassified 

Total 


Sui 


Fall 


Winter 


Total 


15,141 

9,987 

49 


25,177 

9,602 
13,215 
3 ,  964 
2,433 
3 , 6.58 
2,014 


34,886 


93 , 490 

81.363 

107 


93,396 

70,883 

2,137 


174,960 

55,970 
89 , 206 
20 , 448 
11,306 
9,023 
12,850 


198,803 


166,416 

31,567 
82,569 
38,053 
42,643 
120,467 
61,961 


377,260 


202,027 

162,233 

2,293 


366 , 553 

97,139 
184,990 

62,465 

56,382 
133,148 

76,825 


610.949 


i 
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THE  VALUE  FOR  MASSACHUSETTS 
OF  SOME  OF  THE  NEWER  VARIETIES  OF  APPLES 

BY   J.   K.    SUAW 


Tlie  question  of  the  best  varieties  of  apples  for  planting  will  never  be 
settled.  While  it  is  true  that  we  have  too  many  varieties  and  that  nearly 
every  fruit  gro\\er  lias  in  his  orcliard  varieties  that  never  should  have  been 
planted,  yet  no  variety  is  perfect  and  the  alert  grower  is  constantly  on  the 
watch  for  something  better.  Then  too,  conditions  are  constantly  changing 
iind  a  variety  that  is  quite  satisfactory  now  may  not  meet  the  demands  of 
the  situation  a  few  years  hence.  The  man  who  anticipates  the  opportunity 
of  a  new  variety  and  plants  it  early  will  receive  the  largest  rewards;  but 
on  the  other  hand  one  who  plants  largely  of  a  new  variety  that  does  not 
fulfill  its  earlj'  promise  may  suffer  material  losses.  The  choice  of  varieties 
is  a  most  important  question,  for  mistakes  are  not  easily  corrected. 

Several  varieties  are  now  on  trial  in  Massachusetts,  and  the  following 
comments  based  on  observations  in  the  Experiment  Station  orchards  and 
on  the  experience  of  others  in  this  and  other  states  is  offered  for  the  in- 
formation  of   orchardists. 

Cortland 

The  Cortland  is  a  cross  of  Ben  Davis  and  Mcintosh  originated  at  the 
New  York  Experiment  Station.  It  has  been  considerably  planted  in  New^ 
York  where  it  seems  to  be  meeting  increasing  favor.  The  supply  of 
nursery  trees  has  been  limited,  but  nurserymen  are  now  propagating  them 
in  greatly  increasing  numbers  and  liberal  supplies  of  j'earling  trees  are 
now  available.  More  than  35,000  trees  of  this  variety  were  certified  by 
the  Massachusetts  Fruit  Growers'   Association   in    1925. 

Cortland  is  naturally  compared  with  its  parent  Mcintosh.  Our  ex- 
I^erience  indicates  that  in  Massachusetts  it  will  hang  to  the  tree  much  bet- 
ter than  Mcintosh  and  need  not  be  picked  until  at  least  two  weeks  later. 
It  matures  in  storage  later  and  will  keep  from  one  to  two  months  longer. 
It  stands  handling  distinctly  better.  Its  susceptibility  to  Scab  is  no 
greater  and  maj^  be  a  little  less.  The  hardiness,  vigor  and  growth  habit 
of  the  tree  are  very  satisfactory.  It  comes  in  bearing  early  and  bears  an- 
nually while  young,  and  the  fact  that  both  parents  tend  to  be  annual 
bearers  encourages  the  belief  that  it  will  keep  up  this  habit  very  well 
with  age. 

It  has  the  same  white  tender  flesh  as  the  Mcintosh  but  is  distinctly 
inferior  in  flavor.  It  lacks  the  spicy  richness  of  its  parent  variety.  It  is, 
however,  a  good  apple,  probably  equal  and  possibly  superior  to  Baldwin. 
In  appearance,  while  a  handsome  well  colored  apple,  it  is  hardly  equal  to 
Mcintosh  and  it  appears  to  be  less  uniform  in  size  and  shape.  Our  judg- 
ment is  that  it  will  not  replace  Mcintosh  in  New  England  though  it  will 
find  a  place  in  extending  the  Mcintosh  season. 

DlJLlCIOUS 

The  Delicious  lias  enjoyed  an  increasing  favor  over  wide  areas  as  a 
iiigh  class  dessert  apple.  It  is  worthless  for  cooking  purposes,  unless  for 
pies,   so  that   fruit    not    attractive    for   fruit   stand   trade   is   good    only    for 
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cider  or  similar  uses.  It  has  been  considerably  planted  in  Massachusetts, 
and  its  behavior  is  variable.  In  the  Experiment  Station  orchards  it  tends 
to  run  small  and  of  rather  poor  color  after  a  few  j-ears'  bearing.  It 
bears  heavily  biennialh.  It  seems  to  be  more  generally  successful  in 
Norfolk,  Plymouth  and  Bristol  counties  than  in  the  rest  of  the  state.  In 
western  Massachusetts  it  does  not  do  very  well. 

The  tree  is  vigorous,  upright  spreading  in  habit  and  considerably  hardier 
than  Baldwin.  It  makes  a  rather  dense  head  but  after  it  reaches  bearing 
age  it  is  not  objectionable  in  this  way. 

Probably  the  Delicious  is  more  uniformly  successful  in  other  sections 
than  it  is  in  New  England.  If  this  is  true  it  is  doubtful  if  it  ever  attains 
here  a  place  comparable  with  that  of  Baldwin  and  Mcintosh.  Possibly  in- 
creased knowledge  may  lead  to  better  management  that  will  overcome  its 
tendency  to  run  small  on  mature  trees.  Thinning  and  nitrogen  applica- 
tions in  midsummer  may  prove  to  be  means  to  this  end. 

It  follows  that  Massachusetts  growers  should  use  some  caution  in  plant- 
ing Delicious,  at  least  until  means  of  attaining  uniformly  high  quality 
are  more  certainly  known.  No  one  may  wiseh'  plant  it  unless  he  is  pre- 
pared to  grow  it  skillfully  so  as  to  produce  a  high  quality  product  that 
will  meet  the  demand  for  a  fancy  dessert  fruit.  It  is  not  a  variety  for 
a  careless  grower. 

Golden  Delicious 

Much  interest  has  been  excited  about  the  Golden  Delicious,  due  to  the 
extensive  advertising  it  receives  from  the  nursery  firm  introducing  it.  As 
grown  in  the  Middle  West  it  is  a  handsome  waxen  yellow  apple  of  ex- 
cellent quality.  The  tree  is  vigorous  and  begins  to  bear  at  a  remarkably 
early  age.  It  is  apparently  very  productive.  The  apple  hangs  well  to 
the  tree  and  keeps  and  stands  handling  very  well.  In  the  humid  climate  of 
New  England  it  does  not  seem  to  attain  this  clear  waxen  color,  it  is  a  more 
■dull  yellow  and  a  little  inclined  to  russet.  It  is  doubtful  if  it  attains  the 
size  it  does  where  the  growing  season  is  longer. 

Most  of  our  New  England  markets  have  a  distinct  prejudice  against 
jello.v^  apples.  This  may  be  foolish,  but  it  must  be  taken  into  considera- 
tion by  fruit  growers.  Probably  the  extensive  advertising  this  variety  is 
receiving  will  go  far  towards  overcoming  this  prejudice,  but  unless  it  suc- 
ceeds better  than  preliminary  observations  indicate  we  cannot  compete 
successfully  with  Golden  Delicious  grown  in  other  sections  where  it  at- 
tains greater  attractiveness  and  possibly  better  quality. 

Red  Bud  Spouts 

Many  cases  are  known  where  a  single  branch  on  a  tree  normally  bearing 
striped  or  splashed  apples  has  produced  fruit  of  a  distinctly  more  intense 
red  color,  and  this  ciiaracter  is  uniformly  transmitted  by  buds  taken  from 
these  brandies.  In  other  respects  it  is  generally  exactly  like  the  parent  vari- 
ety. Many  such  "bud  sports"  of  the  Gravenstein  have  appeared  in  this  state 
and  elsewhere,  and  Rome,  Twenty  Ounce  and  other  varieties  show  them  oc- 
<asionally.  None  of  tiiese  red  sports  ,has  attained  very  groat  favor  witli 
growers. 

Recently  a  bud  sport  of  the  Delicious  has  been  brought  strongly  to  the 
attention  of  fruit  men  under  the  name  of  Starking.  It  is  beyond  doubt  a 
true   red   hud   sport   of   distinctly  decjier   color   tlian    Delicious   usually   has, 
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yet  Avell  colored  Delicious  may  equal  Starking  in  color.  The  deeper  color 
of  the  new  variety  ought  to  be  an  advantage  and  if  it  is  equal  to  Delicious 
in  all  respects,  as  may  reasonably  be  expected,  it  may  largely  replace  the 
parent   variety. 

Another  red  sport  is  the  Red  Spy,  a  solid  red  variation  of  the  Northern 
Spy.  It  is  reputed  to  be  exactly  like  the  old  variety  except  in  color.  There 
is  a  question  if  it  is  more  attractive  in  appearance  than  the  best  of  Spies, 
yet  it  is  well  worth  a  trial  by  the  patient  fruit  grower  who  wants  to  grow 

Spy. 

Many  red  sports  of  Gravenstein  have  appeared,  not  all  alike.  One  of 
the  most  recent  ones  is  distinctly  redder  than  others,  being  equal  to  the 
best  colored  Williams.  As  eastern  Massachusetts  is  about  the  only  fruit 
growing  section,  outside  of  California,  that  grows  Gravenstein,  this  red 
sport  should  appeal  to  our  growers  who  desire  higher  colored  fruit. 


DISEASES  OF  FRUIT  IN  MASSACHUSETTS  IN  1925 

BY  WILLIAM  DORAN 


The  Department  of  Botany  of  the  Massachusetts  Agricultural  Experi- 
ment Station  receives  many  requests  for  information  on  the  identification 
and  control  of  plant  diseases.  On  such  correspondence  and  on  farm 
visits  by  the  staff,  is  based  this  estimate  or  composite  of  the  occurrence 
and  severity  of  fruit  diseases  in  1925.  As  is  developed  below,  fruit  diseases 
in  general  probably  caused  less  loss  than  usual. 

Spray  Schedule  axu  Spray  Materials 

In  most  commercial  orchards  in  Massachusetts  the  spray  schedule  on 
Mcintosh  consists  of  the  following  applications:  pre-pink,  pink,  calyx, 
first  post-calyx,  and  (in  some  orchards)  a  second  post-calyx.  Baldwins 
and  other  varieties  considered  less  susceptible  to  scab,  are  given  the  pink, 
calyx,  and  first  post-cal.vx  application.  In  the  case  of  "off-years"  when 
certain  varieties  are  not  bearing,  the  number  of  applications  is  much  re- 
duced or  perhaps  none  is  given. 

The  favorite  material  is  liquid  or  dry  lime-sulfur.  A  few  orchardists 
are  partial  to  Bordeaux  mixture  for  the  pre-blossom  applications.  Those 
who  own  dusters  are  using  sulfur  dust  for  all  applications  or  for  the  calyx 
and  post-calyx  applications  only,  depending  on  the  sprayer  for  pre-blossom 
applications.  Wettable  sulfur  (such  as  dry-mix  sulfur-lime)  is  preferred 
by  a  few.  Calcium  caseinate  spreader  (such  as  "Kayso"  or  "Spracein")  is 
generally  used  in  the  lime-sulfur-lead  arsenate  combination. 

Scab  of  Apple 

Most  orchardists  are  familiar  with  the  fact  that  the  first  infection  of 
apple  scab  may  occur  when  spores  are  ejected  from  the  dead  leaves  in 
which  the  fungus  has  passed  the  winter.  In  1925,  in  the  Nashoba  area, 
such  spores  were  first  ejected  between  April  29  and  May  1.  In  this  same 
region,  this  critical  date  was  April  26  in  1921,  May  2  in  1922,  May  3  in 
1923  and  May  3  in  1924.  It  is  thus  seen  that  for  five  successive  years 
this  date  has  occurred  about  May  1  and  within  a  range  of  eight  days.  We 
would    expect    it   to   be    slightly   earlier   in    southeastern    Massachusetts    and 
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soniewliat  later  in  the  highlands  of  Worcester  County  and  the  counties  to 
the  west,  exclusive  of  the  Connecticut  Valley. 

Apple  scab  this  year  was  on  the  whole  of  average,  or  perhaps  slightly 
less  than  average,  severity,  as  indicated  by  the  condition  of  the  fruit  on 
unspra3'ed  or  poorly  sprayed  trees.  Good  spraying  gave  practically  com- 
plete i^rotection  even  on  Mcintosh  and  other  susceptible  varieties.  West 
of  the  Connecticut  Valley  there  was  a  light  infection  on  Baldwins.  In 
the  Connecticut  Valley,  the  disease  became  conspicuous  later  than  usual 
and  in  some  orchards  was  regarded  as  severe  on  Mcintosh  and  Delicious. 
There  was  evidence  that  the  second  post-calyx  application  on  Mcintosh 
gave  some  increased  protection.  In  eastern  Massachusetts  some  orchard- 
ists  had  as  much  scab  on  Baldwins  as  on  Mcintosh,  or  more.  This  was, 
perhaps,  due  to  the  fact  that  in  many  orchards  the  Baldwin  received  only 
one  pre-blossom  application  while  the  Mcintosh  had  two,  and  to  the  fact 
that  many  of  the  Baldwins  are  old  and  tall  trees  and  consequently  more 
difficult  to  spray  well.  In  most  orchards  scab  became  conspicuous  on  the 
fruit  in  July  and  continued  to  increase  until  into  September. 

Spray  Ix.itjry 

The  occurrence  of  spray  injury  is  affected  by  the  materials  used,  the 
manner  of  application,  the  susceptibility  of  varieties,  and  the  weather  at 
tiie  time  of  and  following  the  application.  This  being  the  case,  it  is  not 
surjjrising  to  find  that  there  was  serious  spray  injury  this  year  in  some 
orchards  and  none  at  all  in   others. 

In  some  orchards  there  was  considerable  spray  injury  on  the  fruit  of 
Baldwin.  But  the  most  severe  injury  was  on  Mcintosh,  fruit  russeting 
}>roceeding  so  far  as  to  cause  the  fruit  to  crack.  Leaf  injury,  in  the  form 
of  curling,  yellowing,  or  burning  of  leaf  margins  was  in  some  cases  asso- 
ciated with  fruit  russeting.  This  was  easily  confused  with  a  condition 
which  occurred  on  the  leaves  of  certain  j^oung  and  unsprayed  trees  where 
the  leaves  showed  a  brown  or  blackened  margin,  probably  caused  by  the 
high  temperatures  and  drying  winds  to  which  these  leaves  were  subjected 
during  their  period  of  development  before  the  tissues  hardened. 

Spray  injury  as  it  occurred  this  year  has  been  ascribed  to  the  use  of 
the  spray  gun,  to  the  high  temperatures  which  prevailed  during  the  spray- 
ing season,  to  the  use  of  fungicides  containing  copper,  and  to  arsenical 
injury.  The  worst  spray  injury  brought  to  our  attention  occurred  in 
orchards  which  received  pre-blossom  applications  of  Bordeaux  mixture  or 
copper  dust,  with  sulfur  fungicides  used  for  the  calyx  and  post-calyx  ap- 
])llcations.  Evidence  was  secured  in  1924  that  even  for  pre-blossom  ap- 
)>lications  copper  fungicides  are  less  safe  than  are  sulfur  fungicides.  As 
recorded  by  the  present  writer  in  Massachusetts  Agricultural  Experiment 
Station  Bulletin  No.  222,  there  was  an  average  of  14  per  cent  russeted 
Mcintosh  apples  on  plots  which  received  pre-blossom  applications  of  Bor- 
deaux mixture,  and  less  than  1  per  cent  on  plots  which  received  pre-blos- 
som applications  of  lime-sulfur.  This  year,  there  was  of  course  some 
s])ray  injury  in  certain  orchards  where  only  sulfur  fungicides  were  used, 
Some  of  this  may  have  been  due  to  the  use  of  a  spray  gun  close  to  the 
trees  and  to  the  unusually  high  temperatures  during  the  spraying  season. 
During  the  first  ten  days  of  June  the  tem]icrature  was  very  high,  with  the 
inaximum  above  90°  F.  for  four  days  in  the  eastern  half  of  the  state.  In 
their    study    of    foliage    injury    by    arsenical    sprays,    Fernald    and    Bourne 
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found  (M;iss.  Agr.  Exp.  Sta.  Bill.  No.  207)  that  it  is  not  safe  to  spray 
the  apple  when  the  temperature  is  90°  F.  and  the  relative  humidity  above 
67  per  cent.  It  is  therefore  reasonable  to  ascribe  some  of  the  injury  this 
year  to  arsenical  burning',  for  this  temperature  and  humidity  combination 
was  reached  or  exceeded  during  the  spraying  period  in  early  June. 

Bi.ACK  Rot 

Black  rot  of  the  fruit  of  the  apple  was  not  generally  serious  this  year, 
although  certain  individual  growers  considered  it  more  serious  than  in 
1924.  It  was  reported  on  Baldwin,  Greening,  and  Yellow  Transparent,  and 
was  most  common  on  Baldwin.  Black  rot  was  not  serious  even  on  fruit 
which  showed  severe  spray  injurJ^  This  is  of  interest  since  in  some  sea- 
sons black  rot  has  been  associated  with  or  has  followed  blossom-end  in- 
jury due  to  the  calyx  spray. 

Black  rot  canker  is  the  most  common  of  the  limb  cankers,  but  in  most 
commercial  orchards  it  is  not  serious.  It  is  often  present  on  old  Baldwins, 
and  failure  to  spraj^  and  prune  such  trees  properly  results  in  its  rapid  in- 
crease in  severity.  Occasionally  this  disease  causes  serious  loss  in  young  and 
apparently  well  cared-for  orchards,  but  such  a  condition  is  exceptional  in 
this  state. 

Cedar  Rust  of  Apple 

This  disease  was  practically  absent  or  existed  only  in  traces  (and  then 
on  Wealthy)  in  the  Nashoba  district.  Most  orchardists  have  seen  to  it 
that  red  cedars  were  removed.  There  was  light  infection  on  Wealthy  and 
Banana  in  western  Massachusetts.  The  sporidia  or  spores  by  which  this 
fungus  passes  from  cedar  to  apple  require  water  for  their  dissemination, 
and  during  that  period  in  spring  when  this  ordinarily  occurs  the  rainfall 
was  deficient. 

SoOTY-MOLD    AND    FlY    SpECK 

This  disease  was  of  no  great  importance  this  year.  It  was  observed  in 
a  few  instances  on  Baldwins  and  Greenings.  It  occurred,  more  or  less 
throughout  the  state,  but,  except  on  unsprayed  and  unpruned  trees,  it  was 
of  no  consequence.  Ordinarily  there  is  more  of  this  disease  in  the  eastern 
than  in  the  western  part  of  Massachusetts.  It  may  often  be  seen  on  drop 
apples  which  have  remained  long  on  the  ground  even  when  not  evident 
on  the  fruit  on  the  tree. 

Bai.dwin-Spot 

This  disease,  which  also  goes  under  the  names  of  stippen  or  bitter-pit, 
is  well  known  to  orchardists.  Unfortunately  its  cause  and  control  are 
obscure. 

Baldwin-spot  was  of  somewhat  more  than  average  severity  this  year. 
In  many  orchards  this  was  the  "off-year"  for  Baldwins,  and  the  disease 
was  generally  associated  with  a  light  crop  and  consequentlj'  larger  fruit. 
It  was  not  conspicuous  in  orchards  where  the  fruit  was  smaller.  The  oc- 
currence of  the  disease  has  an  evident  relation  to  alternate  bearing  and 
to  thinning.  Baldwin-spot  maj^  occur  on  other  varieties,  but  this  year  it 
was  called  to  our  attention  only  on  Baldwin  and  Stark. 

FiHE  Blight  of  Apple  and  Pear 

In  eastern  Massachusetts  fire  blight  occurred  about  as  usual  in  most 
orchards,   although   from   a   few   orchards  there   were   reports   of   its  being 


18  MASS.  EXPERIMENT  STATION  BULLETIN  226. 

on  the  increase,  especially  on  Gravenstein  and  Wagener.  In  well  cared-for 
orchards  the  removal  of  the  more  susceptible  hosts  has  helped  to  reduce 
the  menace  of  this  disease. 

In  western  Massachusetts,  where  the  disease  on  the  whole  was  not  of 
great  importance,  it  was  present  in  a  few  Baldwin  and  young  "Wealthy  or- 
chards. In  a  few  orchards  in  the  Connecticut  Valley  it  was  serious,  much 
more  so  than  in  the  orchards  of  eastern  Massachusetts  with  which  we  are 
familiar. 

Fire  blight  on  pear  occurred  throughout  the  state  in  varying  degrees 
of  severity,  from  serious  in  some  orchards  to  none  at  all  in  others.  It  was 
more  general  on  odd  or  unimportant  varieties  than  on  the  standard  or  com- 
mercial varieties.  It  was  observed  that  unnecessary  pruning  of  healthy 
trees  is  likely  to  be  followed  by  an  increase  in  fire  blight. 

Other  Diseases  of  Pear 

Pear  scab  was  severe  in  some  unsprayed  orchards,  and  if  the  pear  in- 
creases in  commercial  importance  here,  more  attention  will  need  to  be 
given  to  protection   against  this  disease. 

Black  rot  was  reported  in  a  few  cases  on  Bosc  pears. 

Diseases  of  Peach 

Leaf-curl  of  the  peach  was  not  as  bad  as  usual  this  year.  The  ordinary 
dormant  spray  of  lime-sulfur  gave  practically  complete  control,  but  in 
certain  orchards  where  this  application  was  not  given,  the  disease  was 
severe. 

Brown  rot  of  peach  (and  plum)  was  generalh'  present  although  varying 
in  severity  in  diiferent  orchards.  In  general,  severe  orchard  infection  was 
not  apparent,  and  the  ordinary  use  of  sulfur  fungicides,  either  sprays  or 
dusts,  gave  a  good  control.  But  rotting  of  the  fruit  in  the  market  due 
to  this  disease  was  often  very  bad.  Brown  rot  was  more  severe  on  early 
than  on  late  varieties  of  peaches.  In  some  cases  it  was  very  severe  on  plums. 

MiSCELLAXEOUS    DISEASES 

Downy  mildew  of  grape  was  more  than  usually  common.  If  grapes 
increase  in  commercial  importance  in  this  state,  this  disease  will  be  one 
of  the  principal  enemies  of  the  crop.  Fortunately,  control  by  copper 
fungicides  is  not  ordinarily  difficult. 

Mosaic  of  raspberry  is  of  general  occurrence.  Its  eft'ects  are  becoming 
more  conspicuous  each  year.  The  most  practical  action  to  take  against 
it  consists  in  the  jiurchase  of  plants  known  to  be  free  from  the  disease. 

A  root-rot  of  strawberries  was  rather  common  on  second-year  beds  in 
early  summer.  Various  soil  fungi  were  found  associated  with  it,  but  it  is 
believed  that  they  were  only  weakly  parasitic  and  that  the  primary  cause 
was  connected  with  lack  of  soil  moisture. 


ORCHARD  INSECT  PESTS  OF  1925 

BY  A.  I.  BOURNE 


Perliaps  the  outstanding  feature  of  the  first  part  of  the  season  was  the 
early  transition  from  winter  to  spring  conditions.  This  was  so  marked 
tliat  at  the  close  of  March  it  was  estimated  we  stood  fully  two  weeks  in 
advance  of  the  normal  seasonal  development.     Although  this  progress  was 
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somewhat  slowed  up  b.y  unfavorable  weather  conditions  encountered  in 
April  and  May,  yet  this  initial  advance  was  not  wholly  lost  throughout  the 
rest  of  the  season.  Sensitive  as  we  have  found  insects  to  be  to  varying  weath- 
er conditions,  it  was  but  natural  that  we  should  expect  them  to  commence 
their  activities  at  a  correspondingly  earlier  date.  This  is  what  actually 
haijpened. 

Orchard  Plant  Lice  began  hatching  during  the  last  week  of  March,  the 
earliest  record  since  1921.  Reports  from  all  parts  of  the  state  showed 
them  present  in  unusual  abundance.  In  some  orchards  they  were  out  so 
early  that  the  dormant  oil  sprays  nearly  wiped  them  out.  They  remained 
very  abundant  until  the  long-drawn-out  period  of  cold,  unfavorable  weath- 
er the  latter  part  of  April,  after  which  they  practically  disappeared  from 
the  orchards.  Many  growers  found  so  few  plant  lice  that  they  omitted 
the  nicotine  from  the  pink  and  calyx  sprays.  There  were  occasional  small 
local  outbreaks  reported  late  in  the  season.  These  were  confined  chiefly 
to  young  trees,  and  even  then  were  not  a  serious  factor. 

Leafhoppers,  so  prevalent  in  1924,  were  practically  absent  from  orchards 
this  season.  In  many  cases,  where  a  year  ago  it  was  possible  to  find 
thirtv^  or  more  young  hoppers  on  a  leaf,  this  season  it  was  almost  impossible 
to  find  any.  In  some  orchards  where  for  years  they  have  been  considered 
to  be  one  of  the  worst  pests,  thej'  were  almost  entirely  absent  this  season. 

One  pest  which  was  still  rampant,  and  offers  as  yet  no  sign  of  relief, 
was  the  Apple  Tent  Caterpillar.  From  all  parts  of  the  state,  it  was  re- 
jjorted  as  at  least  as  abundant  as  last  year.  It  is  certainly  true  that,  from 
Worcester  County  west,  this  insect  is  still  on  the  increase.  While  it  was 
in  great  abundance  on  roadside  trees  and  on  uncared-for  apples  in  pastures, 
it  also  had  worked  into  the  orchards,  and  its  control  often  became  a  real 
factor  to  be  considered.  Careful  attention  to  this  pest  in  the  pink  spray 
was  found  to  control  it. 

The  European  Red  Mite,  in  the  early  part  of  the  season,  did  not  appear 
to  be  very  abundant.  The  widespread  use  of  oils  the  previous  spring  had 
apparently  so  reduced  it  in  numbers  that  many  growers  did  not  give  it 
special  attention.  During  the  late  summer,  in  the  eastern  part  of  the 
state  especially,  a  rather  heavy  infestation  developed,  which  increased 
rapidly  so  that,  by  the  middle  to  last  of  August  and  into  September,  con- 
siderable bronzing  of  foliage  resulted.  This  appeared  to  some  extent  in 
other  parts  of  the  state,  especially  where  oil  sprays  had  been  omitted  in 
the  spring.  Some  growers  expressed  the  opinion  that  this  heavy  attack 
of  mites,  late  in  the  season,  caused  an  early  dropping  of  fruit. 

No  reports  of  any  serious  abundance  of  Red  Bugs  were  received,  nor 
did  personal  visits  to  the  orchards  bring  to  light  any  cases  of  severe  injury. 
Apparently,  over  the  state  as  a  whole,  it  was  either  considerably  below- 
normal  in  abundance,  or  else  so  well  controlled  by  the  spray  program  fol- 
lowe4  that  it  was  checked  almost  at  the  outset. 

The  Round-headed  Apple-tree  Borer  continued  to  be  a  very  serious  fac- 
tor especially  in  some  of  the  orchards  in  the  western  part  of  the  state, 
although  found  to  be  present  to  some  extent  in  orchards  in  other  sections. 
This  insect  does  not  appear  to  fluctuate  as  do  many  of  our  pests,  but  holds 
very  regular  in  abundance  year  after  year.  When  it  offers  any  real  prob- 
lem, careful  and  repeated  "worming"  of  the  trees  over  a  period  of  years 
enables  the  grower  to  gradually  bring  it  under  control,  or  at  least  material- 
ly reduce  its  abundance. 
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The  Apple  and  Thorn  Skeletonizer  in  its  first  two  broods  proved  to  be 
slightly  less  abundant  than  usual.  It  has  been  our  experience,  in  Massachu- 
setts, that  the  worst  trouble  has  come  from  the  larvae  of  the  brood  matur- 
ing the  last  of  July  and  earh'  in  August.  This  season,  this  brood  vras 
much  smaller  than  usual,  and  little  or  no  injury  was  noted.  The  generation 
of  larvae  which  came  to  maturity  in  early  September  proved,  however,  to 
be  unusuallj'  large,  and  a  considerable  amount  of  late  skeletonizing  re- 
sulted all  over  the  state.  Coming  so  late  in  the  season,  this  caused  ver> 
little  concern,  and  few,  if  any,  of  the  growers  deemed  control  measures 
to  be  necessar^^ 

0\er  the  state  as  a  wliole,  the  San  Jose  scale  appeared  to  cause  little 
damage.  For  the  last  few  years,  however,  complaints  of  an  increasing 
local  abundance  have  come  in  from  many  points  in  the  state.  In  some 
orchards  it  has  developed  into  a  real  problem  for  the  grower  to  face.  The 
rapid  spread  of  the  Red  Mite  and  consequent  increased  use  of  oil  sprays 
in  the  dormant  season  have  very  often  automatically  solved  the  problem 
of  the  control  of  this  scale.  When,  as  frequently  happens,  a  grower  finds 
scale  in  any  amount  on  his  harvested  fruit,  he  should  use  prompt  measures 
for  control  in  his  orchard.  Oyster-shell  Scale  is  very  generally  present  in 
practically  all  of  our  orchards,  but  seldom,  if  ever,  is  found  in  destructive 
abundance. 

Early  indications,  borne  out  as  the  season  developed,  were  that  the 
Gypsy  and  Brown  Tail  Moths,  if  present  at  all  in  the  orchards,  were  in 
such  small  numbers  that  they  constituted  no  real  problem  for  the  growers 
Treatment  of  the  overwintering  egg  masses  of  the  Gypsy  Moth  was  prac- 
tically the  only  real  control  measure  required. 

This  year  the  Plum  Curculio  began  to  appear  in  the  orchards  very 
close  to  the  time  of  the  calyx  application.  This  was  some  two  weeks 
earlier  than  it  appeared  in  1924.  From  the  first  it  gave  every  indication  of 
even  greater  abundance  than  in  1924.  While  in  the  best  cared-for  orchards 
its  injury  was  held  within  moderate  bounds,  this  insect  still  stands  as  one 
of  the  most  serious  of  our  orchard  pests.  It  occurs  with  such  regularity, 
year  after  year,  that  unless  vmusually  hard  hit,  the  grower  has  come  to 
take  it  for  granted,  and  therefore  it  is  difficult  to  estimate  accurately  its 
relative  abundance.  It  is,  without  any  question,  everywhere  a  serious  pest; 
causes  a  large  annual  loss  to  the  growers;  and  as  yet  is  still  far  beyond 
successful  control. 

The  Codling  Moth  was  more  abundant  than  usual  over  the  state  as  a 
whole.  Through  the  large  fruit  growing  section  in  the  eastern  part  of  the 
state,  it  was  often  reported  to  have  been  the  worst  pest  of  the  season. 
There  was  a  considerable  amount  of  early  "side  worm"  injury  from  late 
hatching  larvae  of  the  first  brood.  In  late  summer,  there  was  a  very 
general  and  unusual  amount  of  damage  from  second  brood  larvae.  A 
study  of  the  spray  program  followed  by  many  of  the  growers  showed 
very  clearly  that,  where  the  calyx  spray  is  carefully  applied,  growers  are 
able  to  eliminate  "blossom  end"  injury  almost  completely.  Where  on.-,  or 
two  post-calyx  applications  have  been  made  to  cover  fruit  and  foliage  at 
the  time  the  young  larvae  are  hatching  and  infestation  of  the  fruit  takinpr 
place,  it  has  been  found  possible  to  secure  a  very  large  measure  of  con- 
Irol.  This  past  season  an  unusually  large  second  brood  developed,  which 
caused   much   late   "side   worm"   trouble.      This  was   undoubtedly   due   to   a 
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\ery  fireat  extent  to  tlic  fact  that  tlie  first  brood  larvae  matured  and 
began  leaving  tlie  fruit  to  spin  cocoons,  earlier  than  usual.  Consequently 
a  larger  percentage  pupated  and  formed  second  brood  moths.  It  should 
be  noted  that  growers  who  made  one  or  two  ])ost-calyx  applications  of 
spray  or  dust,  and  followed  these  with  an  application  early  in  August, 
suffered  very  slight  loss  from  "side  worms,"  either  early  or  late.  It  is  in- 
creasingly evident  that,  for  the  control  of  this  pest,  attention  to  the  post- 
calyx  applications  is  as  necessary  as  to  the  calyx  spray  itself. 

In  late  summer  there  appeared  in  all  parts  of  the  state  an  unusually 
heavy  attack  of  the  Apple  Maggot  or  Railroad  Worm.  Others  of  the 
northern  fruit  growing  states  encountered  a  similar  outbreak.  The  attack 
was  somewhat  uneven  in  its  intensity,  although  no  particular  region  of  the 
state  entirely  escaped.  It  developed  to  serious  proportions  rather  late 
in  the  summer,  and,  of  the  chief  commercial  varieties,  the  Wealthy  ap- 
peared to  suffer  the  worst,  while  Mcintosh  and  even  Baldwin  in  some  cases 
were  severely  attacked,  and  one  case  of  severe  injury  to  Ben  Davis  was 
reported.  This  outbreak  appeared  so  suddenly  that  many  growers  were 
unaware  of  its  serious  nature  until  the  fruit  began  to  be  harvested  and 
moved  into  the  market;  one  result  of  which  was  that  the  market  became 
rather  suspicious,  particularly  of  Wealthies.  Whether  this  insect  will  be 
present  in  such  numbers  another  season,  it  is  impossible  at  this  time  to 
forecast.  Growers  should  keep  a  sharp  lookout  in  their  orchards  next 
season  for  the  appearance  of  the  adults,  to  determine  the  danger  of  attack. 
Careful  disposal  of  cull  fruit  after  a  season  of  such  unusual  abundance  is 
particularly  stressed,  to  offer  the  least  opportunity  for  the  concentration 
of  maggots  in  or  near  orchards. 

The  season  was  not  marked  by  any  serious  outbreak  of  what  may  be 
classed  as  lesser  fruit  pests.  Pear  Psylla  was  present  to  the  usual  extent, 
but  rarely  in  serious  numbers.  The  Peach  Tree  Borer,  largely  because  of 
the  success  of  the  Paradichlorobenzine  treatment,  has  been  reduced  to  a 
pest  of  but  secondary  importance.  Fall  Webworm  was  present  in  about 
normal  abundance.  When  the  fruit  came  to  be  harvested  and  graded, 
there  was  found  to  be  an  unusual  amount  of  late  injury  by  the  Lesser 
Apple  Worm  and  Red-banded  Leaf  Roller.  This  was  noticeable  on  Bald- 
wins especially. 

The  season  was  marked,  however,  by  local  outbreaks  of  some  insects 
not  usually  found  in  abundance. 

Early    in    the    season,    from    several    points    in    northwestern    Worcester 

County,  Climbing  Cutworms  were  found  to  have  been  unusually  abundant. 

On  young  trees  especially,  their  injury  was  often  severe.     Young  opening 

buds  were  devoured  by  these  larvae,  which  from  their  habit  of  feeding  at 

night  and  hiding  by  day  gave  no  inkling  of  their  presence  until  much  or 

their  damage  was  done.      Many  small,  recently  set  trees  were   completely 

denuded  of  buds;  others,  not  so  severely  attacked,  lost  such  a  proportion 

of  buds  that  they  were  able  to  make  but  a  feeble  start,  and  were  checked 

I  more  or  less  through  the  season.     Less  severely  injured  trees  were  usually 

|i  able  to  overcome  this  early  setback  and  make  a  fairh^  normal  growth.     In 

)  some  cases,  not  only  were  the  buds  completely  devoured,  but  the  hungry 

'  cutworms  gnawed  the  tender  bark  just  around  them,  clear  in  to  the  wood. 

Somewhat  later  in  the  season,  a  few  cases   were  noted  of  Click  Beetles 

I  also  gouging  into  buds  and  opening  flowers.     This  injury,   too,  was  most 

',1  noticeable  on  young  trees,  but  in  no  case  as  severe  as  that  noted   above, 

{  caused  by  Cutworms. 


22  MASS.  EXPERIMENT  STATION  BULLETIN  226. 

Early  in  June,  reports  of  an  outbreak  of  Pear  Midge  were  received  fron> 
points  in  Plymouth  and  Barnstable  counties.  As  far  as  could  be  learned, 
this  was  not  general,  but  was  confined  to  local  outbreaks  in  that  region. 
Where  the  pest  was  reported,  however,  it  was  found  to  be  causing  severe 
damage.  In  some  cases,  over  -50  per  cent  of  the  crop  was  estimated  to 
have  been  attacked.  Clapp's  Favorite  and  Beurre  Bosc  were  the  two 
varieties  specifically  mentioned  as  being  the  most  severely  infested. 

During  late  September  and  early  October,  there  was  discovered  some 
injury  to  fruit  caused  by  the  so-called  Dock  False  Worm.  In  one  orchard, 
at  least,  larvae  of  this  Sawfly  were  found  to  have  bored  into  the  fruit  in 
considerable  numbers.  This  was  noted  especiallj'  on  Baldwins.  Through 
the  summer  this  insect  feeds  mainly  on  species  of  dock,  sorrel,  etc.,  and 
attacks  fruit  only  in  the  fall  when  it  seeks  quarters  for  hibernation.  The 
larvae  bore  in'o  the  fruit,  making  small  round  holes  which  soon  show  a 
slightly  sunken,  discolored  ring  on  the  surface  of  the  apple.  Inside  the 
fruit  these  burrows  run  well  toward  the  core,  usually  enlarged  slightly 
toward  the  inner  end  where  the  small,  light  green  larvae  maj'^  be  found. 
These  entrance  holes  in  the  apples,  while  somewhat  larger  than  those  made 
by  the  Codling  Moth,  are  probably  often  mistaken  for  those  of  that  insect. 
As  this  insect  is  primarily  a  pest  on  different  varieties  of  weeds,  clean 
culture  is  obviously  the  best  protection  against  it.  In  all  probability  this 
insect  will  seldom,  if  ever,  become  a  serious  pest  in  orchards.  It  is  well 
for  the  grower,  however,  to  be  aware  of  its  presence. 

Taking  the  season  as  a  whole,  without  any  question  the  fruit  growers' 
main  troubles  were  caused  by  mid-season  and  late  Codling  ^loth  injury, 
the  Plum  Curculio  and  the  Railroad  Worm.  Some  of  the  pests  commonly 
found  in  abundance  were  this  season  practically  absent.  On  the  other 
hand,  one  or  two  species,  not  usually  found  in  numbers  enough  to  warrant 
any  attention  from  the  growers,  were  encountered  in  considerable  local 
abundance. 

A  survey  of  insect  conditions  made  in  the  main  fruit  growing  section 
of  the  state  brought  out  very  clearly  the  emphasis  which  should  be  given 
to  careful  and  properly  timed  spraying.  In  spite  of  the  diversity  of  insect 
attack  which  fruit  growers  encountered,  it  is  significant  that  those  who  a| 
gave  closest  attention  to  spray  or  dust  applications  reported  their  orchards 
and  fruit  remarkably  free  from  injury  by  insects.  This  Avas  most  notice- 
ably true  of  those  who  gave  particular  attention  to  the  post-calyx  and  mid- 
season  applications. 


PRUNING  YOUNG  APPLE  TREES 

BY  J.   K.   SHAW 


In  tlie  spring  of  1916  an  orchard  of  60n  one-year-old  trees  of  Baldwin, 
Northern  Spy,  Rhode  Island  Greening,  Mcintosh  and  King  were  set  ten 
feet  apart,  for  an  experiment  in  pruning  witli  especial  reference  to  head 
formation.  Six  different  methods  of  pruning  were  arbitrarily  chosen  and 
consistently  followed  for  a  period  of  nine  years.  It  is  the  purpose  of  this 
paper  to  i)re.sent  some  of  the  conclusions  readied  from  this  experiment,  that 
may  be  of  value  to  the  fruit  grower.  A  more  detailed  rcjior)  of  tlu' 
technical  aspects  of  the  experiment  is  in  preparation. 
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The  pruning  methods  chosen  were  as  follows: — 

1.  The  whips  to  be  cut  back  at  planting  and  the  new  growth  cut  back 
about  one-half,  the  cutting  back  to  be  less  severe  in  succeeding  years. 
They  were  to  be  thinned  out  each  year  the  same  as  the  other  types  of 
pruning.  The  purpose  was  to  produce  a  globular  shaped  tree,  headed  back 
annually. 

2.  Trees  to  be  cut  back  at  planting  as  in  1,  and  to  be  thinned  out  the 
same  but  not  headed  back.  The  purpose  was  to  produce  a  globular  head- 
ed tree  not  cut  back. 

3.  The  trees  to  grow  without  any  pruning  whatever  except  the  removal 
of  suckers  and  water  sprouts. 

4.  The  trees  to  be  set  without  cutting  back  and  the  leader  allowed  to 
grow  to  a  heiglit  of  7  to  8  feet  and  then  suppressed  if  necessary.  They 
were  to  be  thinned  out  annually  the  same  as  the  other  types  of  pruning. 
The  purpose  was  to  produce  a  modified  leader  tree. 

5.  The  trees  to  be  set  without  cutting  back,  but  to  have  all  shoots 
except  the  leader  headed  back  in  later  years,  but  a  little  less  severely  than 
the  cut-back  globular  trees.  The  purpose  was  to  produce  a  central  leader 
tree. 

6.  The  trees  to  be  pruned  as  in  5,  but  without  cutting  back.  The  pur- 
pose was  to  produce  a  central  leader  tree  without  cutting  back. 

All  trees  except  the  unpruned  were  to  be  thinned  out  to  about  the  same 
density,  and  two  of  the  lots  were  to  have  the  new  growth  cut  back  each 
year. 

These  five  types  of  pruning  were  expected  to  produce,  more  or  less 
successfully,  three  types  of  trees: — the  globular  headed  tree  generally  pre- 
ferred in  Massachusetts,  the  modified  leader  type,  and  the  central  leader 
type.  In  1922  when  the  type  of  tree  was  pretty  well  fixed,  an  estimate  of 
the  degree  of  success  reached  in  securing  these  types  was  made,  and  the 
results  are  shown  in  Table  1. 

Table  1.     Degree  of  success  in  attaining  the  expected  type  of  tree. 
(Number  of  trees) 


Failure 

Rather  Un- 
successful 

Fairly 
Successful 

Successful 

Highly 
Successful 

Globular  cut  back.  .  .  . 
Globular  not  cut  back. 

Modified  leader 

Central  leader  cut  back 
Central  leader  not  cut . 
back 

0 

0 

0 

16 

24 

0 

0 

4 

14 

23 

5 

6 

17 

19 

26 

26 
29 
32 
19 
17 

68 
64 
45 
29 
10 

This  classification  is,  of  course,  wholly  arbitrary  and  another  observer 
might  have  classified  them  somewhat  differently.  Certain  generalizations 
may,  however,  be  quite  safely  made.  It  is  evident  that  the  globular  headed 
tree  may  be  more  certainly  secured  than  the  central  leader  type  and  that 
cutting  back  the  branches  helps  to  produce  a  leader  tree.  The  trees  classed 
as  failures  were  well  formed  trees  and  not  by  any  means  failures  as 
orchard  trees,  but  they  did  not  have  in  any  degree  a  dominant  central 
leader.  There  was  some  difference  in  the  five  varieties  used.  Spy  and 
Mcintosh  were  rather  more  tractable  than  the  other  varieties,  partly  owing 
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to  winter-killing  in  the  severe  winter  of  1917-18  which  injured  many  Bald- 
wins and  Rhode  Island  Greenings  and  a  few  Kings.  Several  trees  among 
the  Baldwins,  Spies  and  Kings  were  killed  back  to  the  snow  line  or 
severely  checked  by  killing  the  wood  while  the  bark  and  outer  thin  shell 
of  wood  remained  alive.  This  doubtless  interfered  with  the  rise  of  water 
and  checked  growth  for  a  year  or  two.  Where  they  were  killed  back  to 
the  snow  line  a  strong  shoot  arose  in  many  cases  and  a  good  leader  tree 
resulted. 

The  unpruned  trees  generally  assumed  a  modified  leader  type  and  have 
naturally  developed  rather  thick  tops  with  many  branches  coming  oul 
of  the  central  trunk. 

Cutting  back  young  trees  is  generally  advocated,  one  object  being  to 
secure  low  headed  trees.  In  1919  measurements  were  made  of  the  height 
of  the  lowest  branches  on  these  trees.  The  maximum  difference  between 
the  average  of  trees  cut  back  at  planting  and  those  not  cut  back  was  only 
about  seven  inches,  a  difference  that  is  of  no  significance  in  mature  trees. 

An  argument  for  cutting  back  frequently  advanced  is  that  it  makes  the 
tree,  including  the  cut  back  branches,  more  stocky.  It  is  now  generally 
recognized  that  any  increase  in  stockiness  arises  from  shortening  the 
branch  and  not  from  increased  diameter.  In  the  fall  of  1923  the  four 
largest  branches  on  each  tree  of  the  Baldwins,  Rhode  Island  Greenings 
and  Mcintosh  trees  M'ere  measured  four  inches  from  the  trunk.  The 
relative  size  of  these  branches  is  sliown  in  Table  2,  the  unpruned  trees 
being  taken  as  100. 

Table  2.     Relative  size  of  branches  of  trees  receiving  different  types  of 

pruning. 


Rhode  Isl'd 

Baldwin 

Greening 

Mcintosh 

Average 

Unpruned 

100 

100 

100 

100 

Globular  cut  back 

121 

123 

139 

128 

Globular  not  cut  back 

144 

131 

139 

138 

Modified  leader 

114 

103 

118 

112 

Leader  cut  back 

114 

91 

108 

104 

Leader  not  cut  back 

128 

126 

113 

122 

It  will  be  seen  that  cutting  back  the  side  branches  has  not  increased 
their  diameter;  but  on  the  contrary,  in  all  except  the  Mcintosh,  they  are 
smaller  on  the  cut  back  trees.  The  principal  factor  governing  the  size  of 
the  main  branches  is  their  number.  The  fewer  branches  there  are  the 
larger  the  four  principal  branches  may  grow;  that  is  why  all  the  pruned 
trees  (except  the  cut  back  leader  Rhode  Island  Greening)  have  larger 
main  branches  than  the  unprimed  trees.  It  also  explains  why  the  four 
largest  branches  on  tlie  globular  trees  are  larger  than  those  on  the  leader 
trees;  there  are  fewer  additional  smaller  branches  to  compete. 

After  tlic  ;rr()wi;i.!';  season  of  1924,  when  the  trees  had  completed  nine 
seasons  growth,  tlu'  height  and  sjiread  (»f  tlie  trees  were  measured,  and  the 
a\erage  of  all  \arieties  for  tlie  sc\er;;l  methods  of  i)ruiiiiig  is  shown  in 
Table  3. 
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Table  3.     Average  size  of  trees  at  nine  years  old    (feet). 


Globular  cut  back.  .  . 
Globular  not  cut  back 

Unpruned 

Modified  leader 

Leader  cut  back 

Leader  not  cut  back.  . 


Height 


Spread 


15.0 

11.8 

16.1 

U.8 

16.7 

14.7 

16.7 

1,5.1 

17.0 

12.4 

16.9 

15.. 5 

Thi.T  table  shows  that  the  leader  trees  are  only  a  little  taller  than  the 
globular  trees.  It  is  perliaps  true  that  there  will  be  more  difference  when 
the  trees  come  in  bearing,  for  the  scaffold  limbs  of  the  globular  headed 
trees   n;ay  bend  down   with   loads  of   fruit. 

Cutting  back  the  globular  headed  trees  has  made  them  a  little  shorter 
and  both  these  and  the  cut  back  leader  trees  have  less  spread  than  the 
trees  not  cut  back.  It  is  now  generally  considered  that  pruning  dwarfs 
trees,  but  these  figures  indicate  that  the  rather  light  pruning  practiced  here 
lias  not  dwarfed  the  trees  much  except  where  cutting  back  was  practiced. 
Thinning  out  the  top  leaves  the  remaining  foliage  better  exposed  to  the 
light  and  this  may  compensate  for  the  reduction  in  leaf  area  from  pruning. 

The  practice  of  cutting  back  new  shoots  annually  on  young  trees  was 
loriaerly  quiie  generally  advocated  for  young  trees.  Our  experience  with 
this  orchard  would  lead  us  to  avoid  cutting  back  except  where  it  is  desired 
to  dwarf  one  or  more  branches  so  that  they  will  not  outgrow  other  })arts 
of  the  tree. 


B LOO 31  A>u  Yield 

This  orchard  has  not  produced  much  fruit.  None  has  been  borne  by  the 
Northern  Spy  trees,  and  product  of  the  Kings  is  negligible.  The  first 
crop  of  the  other  varieties  was  in  1922  and  there  has  been  a  light  to 
moderate  crop  each  year  since.  The  Mcintosh  trees  have  naturally  borne 
the  most,  averaging  over  IV-,'  bushels  per  tree  for  the  four  years  total  crop. 
The  average  percentage  of  bloom  and  the  total  yield  per  tree  is  shown  in 
Table  4.  The  most  significant  fact  brought  out  is  the  effect  of  annual 
cutting  back.  It  has  decreased  bloom  in  every  case  and  decreased  yield 
in  all  cases  except  the  globular  Mcintosh.  Probably  the  differences  be- 
tween the  different  types  of  pruning,  not  involving  cutting  back,  and  in- 
cluding the  unprimed  trees,  are  of  no  great  significance.  Wliile  the  tojjs 
of  the  unpruned  trees  are  pretty  thick,  no  marked  inferiority  of  the 
fruit  in  either  size,  color  or  quality  has  yet  appeared. 

The  one-year  whips  set  without  cutting  back  made  a  very  poor  growth 
the  fir.st  season.  Most  of  them  sent  out  two  or  three  side  branches  not 
over  a  foot  long.  The  second  year  these  trees  sent  out  additional  branches, 
and,  had  it  not  been  for  the  limitation  imposed  by  the  plan  of  the  ex- 
periment, might  all  ha\e  been  developed  into  strong  well  formed  trees. 
Indeed,  they  are  more  satisfactory  than  are  many  commercial  orchards. 
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Table  4.     Bloom  and  yield,  1922-25  inclusive. 


Average  percentage 
of  bloom 

Total  yield, 
pounds  per  tree 

Bald- 
win 

R.  L 

Green- 
ing 

Mcin- 
tosh 

Bald- 
win 

R.  I. 

Green- 
ing 

Mcin- 
tosh 

Total, 

all 

varieties 

Unpruned 

Globular  cut  back 

Globular  not  cut  back.  .  . 

Modified  leader 

Leader  cut  back 

Leader  not  cut  back 

4 
1 
2 
4 
1 
2 

13 
10 
17 
18 
16 
24 

29 
13 
21 
31 
18 
28 

48 
17 
42 
41 
9 
32 

55 
34 
51 
52 
32 
34 

197 
160 
141 
256 
140 
223 

300 
211 
234 
349 
181 
289 

The  trees  cut  back  at  setting  sent  out  three  or  four  strong  shoots. 
Generally  one  of  these  might  have  been  developed  as  a  leader  had  the 
plan  of  the  experiment  allowed.  It  is  felt  that  a  one-year  tree  may  be 
cut  back  at  planting  or  not  as  the  planter  desires,  but  if  cut  back  at  set- 
ting one  shoot  should  be  chosen  and  maintained  as  a  leader'  for  a  few 
following  years.  In  order  to  do  this  the  other  branches  will  require  cut- 
ting back.  If  it  is  not  cut  back,  growing  conditions  must  be  favorable  and 
one  should  not  be  discouraged  if  rather  poor  growth  is  made  the  first 
season;  it  may  be  expected  to  be  as  large  as,  or  larger  than  a  cut  back 
tree  after  two  or  three  years. 

During  the  three  or  four  years  while  the  leader  is  develoiping,  several 
permanent  scaffold  branches  should  be  selected.  These  may  well  be  a 
foot  apart  even  if  on  opposite  sides  of  the  trunk,  for  if  too  close  thej^ 
will  check  the  growth  of  the  leader.  Not  more  than  two  or  three  satis- 
factory candidates  for  main  scaffold  branches  can  be  expected  during  the 
first  season   of  growth. 

These  scaffold  branches  should  not  be  cut  back  except  as  necessary 
to  keei?  them  about  the  same  size.  To  insure  this  equality  will  require 
some  pruning,  especially  of  the  older,  lower  branches.  Cutting  back  will 
be  more  effective  than  thinning  out  where  it  is  desired  to  hold  back  a 
branch.  It  will  be  generally  understood  that  these  main  branches  should 
be  well  distributed  around  the  tree  as  well  as  along  the  leader,  in  order 
to  produce  a  tree  equally  developed  on  all  sides. 

The  remaining  branches  not  desired  for  permanent  scaffold  limbs  may 
be  cut  out  where  thej'^  are  too  plentiful  or  cut  back  if  necessary  to  keep 
them  smaller  than  the  permanent  branches.  They  may  then  contribute  to 
the  growth  of  the  tree  and  some  of  them  may  serve  for  a  few  years  as 
fruiting  branches,  being  removed  when  tlie  growth  from  the  permanent 
scaffold  branches  weakens  them  by  stronger  growth  and  consequent  shad- 
ing. 

It  is  probably  safe  to  urge  that  as  little  pruning  as  possible  be  given 
tlie  growing  tree  and  that  only  for  the  purpose  of  directing  growth. 
We  cannot  in  any  practical  way  stimidate  the  growth  of  one  part  of  the 
tree  beyond  the  rest.  The  only  way  to  keep  the  various  parts  of  the  tree 
symmetrical  is  to  prune  the  part  that  is  growing  too  fast.  Probably  cut- 
ting back  is  more  effective  than  thinning  out,  when  one  is  forced  to  check 
the  growth  of  a  branch  that  is  outgrowing  its  neighbors. 
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Always  one  must  prevent  the  development  of  equal  forks.  By  this 
is  meant  forks  of  two  or  more  branches  of  approximately  equal  size. 
Such  unfortunate  conditions  are  frequently  found  where  a  young  tree  is 
cut  back  at  planting  and  the  several  branches  that  arise  from  the  shortened 
trunk  are  allowed  to  develop  equally.  Sooner  or  later  one  or  more  of 
these  branches  splits  off  with  a  load  of  fruit,  seriously  damaging  the 
tree.  This  condition  is  prevented  if  the  side  branches  are  kept  subordin- 
ate to  the  leader  by  pruning  or  perhaps  removing  some  of  them.  Similarly 
one  must  deal  with  equal  forks  wherever  they  appear  in  the  tree.  One 
branch  should  be  cut  back  severely  or  entirely  removed,  and  the  earlier 
it  is  done  the  better. 


EFFECT  OF  THE  STOCK  ON  THE  SCION 

By  J.   S.   BAILEY 

The  variability  of  seedling  root  stocks  for  the  apple  and  the  desirability 
of  having  trees  propagated  on  vigorous  roots  have  been  recognized  for 
years.  But  not  until  recently  has  experimental  work  been  started  to 
seek  out  desirable  root  stocks  and  practical  methods  of  propagating  them. 

This  is  a  report  of  progress  of  work  being  done  at  the  Massachusetts 
Agricultural  Experiment  Station  to  ascertain  the  eifect  of  several  stocks 
(in  various  scions  and  to  find  a  hard}%  vigorous,  uniform  stock  suitable 
to  be  used  in  the  propagation  of  our  common  commercial  varieties. 

To  show  the  extreme  variability  in  yield  of  apple  trees  propagated  on 
seedling  stocks,  the  following  data  have  been  taken  from  reports  of  the 
Pennsylvania  and  West  Virginia  Experiment  Stations.  Table  1  gives  the 
total  yield  in  bushels  from  1908-1918  of  individual  trees  in  a  York  orchard 
planted  in  1888  in  Pennsylvania.  The  orchard  was  in  sod  and  the  trees 
whose  yields  are  included  in  the  table  were  all  treated  alike  and  had  no 
fertilizer.  The  arrangement  of  the  figures  in  the  table  corresponds  to  the 
location  of  the  trees  in  the  orchard. 


13  bu.  4  bu.  16  bu.  5  bu.  7  bu. 

24  41  50  bu.  35  bu. 

41  34    -  20  30 

31  49  37  25  17 

15  25  14  17 

Some  Grimes  trees  in  a  West  Virginia  orchard  show  even  more  striking 
contrasts.  Of  two  trees  growing  side  by  side  and  getting  exactly  the 
same  treatment,  one  jdelded  a  total  of  36  bushels  and  the  other  3  pounds 
for  a  ten-year  period.  Still  another  pair  yielded  38  bushels  and  2  bushels 
for  the  ten-year  period. 

The  Maine  Experiment  Station  has  concluded  from  data  collected  over 
a  long  period  of  years  that  in  any  one  year  35  per  cent  of  the  variation 
in  yield  is  due  to  seedling  stocks  and  65  per  cent  to  soil  differences. 

With  the  object  of  eliminating  the  35  per  cent  of  variation  due  to 
seedling  stocks,  the  Massachusetts  Experiment  Station  started  in  1912 
an  experiment  to  grow  a  number  of  varieties  on  known  roots.  That  is, 
trees  were  started  on  seedling  roots  and  after  roots  had  been  sent  out  from 
the  scion,  the  seedling  roots  were  cut  off.  These  scion  rooted  trees  were 
then  used  as  the  stocks  in  this  experiment. 

After  the  stocks  had  been  obtained  the  orchard  now  known  as  the 
Root  and  Scion  Orchard  was  planted  in  1915.  This  orchard  consists  of 
over  1100  trees.  The  main  part  of  the  orchard,  685  trees,  consists  of  the 
following  top  and  root  varieties: 
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Top  Varieties  Root  \'arieties 

Red  Astrachan  Own  rooted 

Mcintosh  Ben  Davis 

Yellow  Transparent  Bough  (Sweet) 

Baldwin  Northern  Spy 

Wagener  Red  Astrachan 

Tolman  Wagener 

Wealthy 

Oldenburg  (Duchess) 
Yellow  Transparent 
English  Paradise 

The  balance  of  the  orchard  consists  of  various  other  varieties  on  a  num- 
ber of  different  stocks. 

The  growth  of  the  trees  has  already  given  us  some  striking  results. 
Figure  1  shows  the  average  trunk  diameter  in  1924-  of  the  six  main 
varieties  on  ten  different  stocks. 

The  first  thing  noticeable  in  this  figure  is  the  larger  growth  of  ihc 
own  rooted  trees  of  the  more  vigorous  varieties, — Red  Astrachan,  Mcin- 
tosh and  Baldwin.  Special  attention  is  called  to  Mcintosh  on  its  own 
roots,  which  is  much  superior  to  Mcintosh  on  any  other  root.  See  Fig.  3, 
Plate  I. 

In  contrast  to  the  good  growth  of  the  own  rooted  trees,  notice  the 
very  poor  growth  of  all  varieties  on  Oldenburg  roots.  This  poor  growth 
has  been  consistent  throughout  the  experiment.  It  is  probably  due  almost 
entirely  to  a  lack  of  vigor  of  the  stock  although  incompatibility  of  stock 
and  scion  may  have  had  some  influence  also.  Fig.  4,  Plate  I,  shows  a 
Mcintosh  tree  on  Oldenburg  roots.  Compare  this  with  Fig.  3,  Plate  I. 

The  Northern  Spy  has  always  been  considered  a  desirable  stock  in 
this  country  where  it  has  been  grown  on  seedling  roots  and  then  used 
for  top-working.  In  .South  Africa  and  Australia  where  it  has  been  used 
;is  a  root  stock  to  resist  the  attacks  of  woolly  aphis,  it  is  considered  a 
dwarfing  stock.  In  Fig.  1  it  shows  up  as  being  fairly  vigorous.  Trees 
on  this  stock  grew  much  more  vigorously  in  1923  and  1924  than  pre- 
viously. The  weak  growth  of  trees  on  Northern  Spy  during  the  first  few- 
years  was  probably  due  to  Hairy  Root,  a  form  of  Crown  Gall  with 
which  most  Northern  Spy  stock  was  infected.  It  is  probable  that  the 
Northern  Spy  is  a  vigorous  stock  after  it  has  grown  sufficiently  to  over- 
come  the  effects  of  Hairy  Root. 

Crown  Gall  is  not  confined  to  the  Spy  stocks.  Most  of  the  others 
ai-e  infected  more  or  less  with  some  form  of  it.  Data  will  be  collected 
later  to  determine  how  much  it  has  affected  the  results. 

The  Bough  stocks  show  up  in  Fig.  1  rather  better  than  the  Nortiiern  Spy 
stocks.  Tliis  difference  will  probably  be  rexersed  in  the  next  few  years. 
as  the  Bough  stocks  have  behaved  just  the  reverse  of  the  Northern 
Spy.  They  were  the  easiest  to  root  of  any  of  the  stocks  and  grew  so 
well  the  first  few  years  that  they  got  a  big  start  over  most  of  the 
others.  But  the  past  two  or  three  years  the  trees  on  Bough  stocks  have 
been  slowing  down  in  their  growth  as  compared  with  those  on  most  of 
the  other  stocks. 

Tolman  trees  on   their  own    roots   are   really   not   as  poor,  after  they  ger 
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started,  as  Fig.  I  indicates;  for  during  the  years  1923  and  1924  they 
made  more  growth  than  Tolman  trees  on  any  other  roots.  The  dif- 
ficulty lies  in  getting  the  Tolman  roots  started.  This  was  the  hardest 
of  any  of  the  varieties  to  root  from  the  scion,  and  therefore  was  under 
a  great  handicap  when  the  trees  were  set. 

The  English  Paradise  stocks  have  not  done  as  well  as  Fig.  1  indicates. 
They  made  a  fairly  rapid  growth  at  the  start  but  slowed  down  very 
noticeably  during  1923  and  1924.  The  tops  are  small  and  in  some  cases, 
such  as  with  Tolman,  show  a  very  characteristic  shape.  (See  Fig.  5, 
Plate  II.)  Notice  the  flat  spreading  character  of  the  top.  Compare  this 
with  the  upright  growth  of  Yellow  Transparent  on  the  same  stock  (Fig.  6, 
Plate  II.) 

In  regard  to  the  effect  of  the  different  stocks  on  bearing,  no  conclusions 
can  be  drawn  at  the  present  time  as  the  trees  have  not  borne  enough 
crops  to  determine  what  their  actual  performance  will  be.  Figure  2 
shows  the  average  total  yield  for  the  years  1922,  1923,  and  1924. 

This  figure  shows  four  things  in  regard  to  earliness  of  bearing.  First, 
the  dwarfing  stock,  English  Paradise,  brought  most  of  the  varieties  into 
earlier  fruiting  than  any  of  the  other  stocks.  Second,  Oldenburg  stocks 
have  not  brought  any  of  the  varieties  into  early  bearing.  This  is  because 
the  tendency  toward  late  bearing,  due  to  lack  of  vigor,  completely  out- 
weighs the  tendenc}^  toward  early  bearing,  due  to  the  dwarfing  effect. 
Third,  Mcintosh  on  its  own  roots  has  borne  earlier  than  Mcintosh  on  any 
other  root.  This  is  due  to  the  exceeding  vigor  of  the  Mcintosh  roots  which 
have  brought  the  tree  to  bearing  maturity  more  quicklj^  than  any  other 
roots.  Fourth,  the  Northern  Spy  root  has  had  the  effect  of  a  dwarfing 
stock  on  Mcintosh  and  brought  it  into  early  bearing.  As  has  already  been 
pointed  out,  the  growth  records  show  that  this  dwarfing  effect  is  not 
permanent. 

From  this  work  it  is  concluded  that  the  effect  of  the  stock  on  the 
vigor  of  the  scion  depends  on  (1)  the  vigor  of  the  stock;  (2)  the  readi- 
ness of  rooting  of  the  stock,  though  this  is  onh^  temporary;  and  (3)  "the 
degree  of  success  of  union  between  the  stock  and  scions." 

It  follows,  then,  that  a  uniform  vigorous  hardy  stock  which  can  be 
propagated  by  vegetative  means  is  needed  to  replace  the  seedling  stock 
now  in  use  for  the  propagation  of  apple  trees.  This  problem  has  been 
taken  up  by  the  United  States  Department  of  Agriculture  and  the  Penn- 
sylvania Experiinent  Station,  as  well  as  by  the  Massachusetts  Experiment 
Station. 

In  the  spring  of  1924  this  Station  imported  from  the  experiment  station 
at  East  Mailing,  England,  SOO  stocks  of  17  types.  These  types  had  been 
selected  from  apple  stocks  commonly  grown  on  the  European  continent. 
They  range  from  very  dwarfing  stocks  to  free  growing  standard  stocks, 
all  of  which,  it  is  said,  can  be  vegetatively  propagated  by  means  of  mound 
layers.  Some  of  these  imported  stocks  were  used  for  increasing  the  supply, 
and  others  were  budded  to  Mcintosh  and  Wealthy  in  August,  1924.  It  is 
hoped  that  among  these  stocks  one  or  more  will  be  found  which  fills 
llic   rc(|uircnients  of  a  good  stock. 
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THE  PROGRESS  OF  NURSERY  TREE  CERTIFICATION 

BY  J.   K.   SHAW 


The  certification  of  varieties  of  fruit  trees  for  trueness  to  name  rests 
on  the  possibility  of  recognizing  varieties  by  the  trees  in  the  nursery  row. 
That  varieties  could  be  so  recognized  has  long  been  more  or  less  well 
known  to  nurserymen. 

Special  studies  of  varieties  of  apple  trees  were  begun  at  this  station 
about  1912,  in  connection  with  the  project  for  the  study  of  the  Inter- 
relation of  Stock  and  Scion  in  Apples.  By  1920  the  writer  had  become 
convinced  that  it  was  possible  to  detect  misnamed  trees  in  the  nursery  row 
with  practical  certainty.  In  June,  1921,  a  meeting  was  called  to  consider 
the  possibility  of  certifying  nursery  trees  and  thus  minimize  or  eliminate 
the  misnamed  tree  that  had  been  a  source  of  considerable  loss  to  fruit 
growers  of  Massachusetts  and  other  states,  also  to  nurserymen  and  tree 
dealers.  At  this  meeting  were  representatives  of  the  Department  of  Po- 
mology of  the  College  and  Station,  the  State  Department  of  Agriculture 
and  the  Massachusetts  Fruit  Growers'  Association.  The  possibilities  of 
certification  were  discussed  and  a  tentative  plan  of  operations  outlined. 
At  a  meeting  held  at  Amherst  in  August,  1921,  the  Massachusetts  Fruit 
Growers'  Association  voted  to  sponsor  this  plan,  and  it  was  first  put  in 
operation  in  September,  1921,  and  has  been  continued  on  a  constantly 
enlarging  scale  each  succeeding  year. 

For  the  first  two  years,  work  was  done  in  Massachusetts  nurseries  only. 
It  soon  appeared  that  little  progress  could  be  made  unless  the  work  was 
extended  to  nurseries  outside  the  state,  because  only  an  insignificant  por- 
tion of  the  trees  planted  in  the  state  are  grown  here.  Consequently  ar- 
rangements were  niade  in  1923  to  certify  trees  for  a  western  New  York 
firm  that  sells  a  considerable  number  of  trees  to  Massachusetts  growers. 
In  order  to  avoid  a  possible  charge  of  favoring  any  particular  nursery- 
men, certification  was  offered  in  1924  to  any  nursery  desiring  it,  and  this 
jiolicy  has  since  been  followed.  The  following  table  shows  the  development 
of  the  M'ork: 

Year 

1921 
1922 
1923 
1924 
182-5 

Totals  369346  14362 

'J'lic  nursery  firms  now  c()0])erating  in  the  certification  work  sell  i 
large  ]iroportion  of  the  trees  bought  by  Massachusetts  growers.  It  is 
llierefore  possible  for  any  grower  in  the  state  to  buy  trees  with  this  in- 
creased assurance  of  their  being  true  to  name.  Too  much  stress  should 
not  be  laid  on  the  number  of  frees  refu.sed  certification.  Wliile  it  is 
(crtain  that  practically  every  one  of  these  was  not  true  to  the  nursery 
record  or  label,  many  of  them  were  known  to  the  nurserymen  and  would 
not  have  been  sold  under  wrong  names;  in  most  cases,  however,  it  was  3 
surprise    to    the    nurserymen    to    learn    of   these   misnamed   trees.      On   the 
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Fic;.  5.     Tuhuan   on  English   Paradise  roots. 


¥w    6.     Yellow   Transi)arent   on   English   Paradise    roots. 
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other  liancl,  we  have  no  means  of  knowing  how  many  mistakes  may  be 
made  in  digging  and  shipping  the  trees.  Sueli  errors  are  absolutely  el- 
iminated with  eertified  trees.  Many  more  trees  have  been  examined  than 
certified  and  the  misnamed  trees  among  these  are  ineluded  in  the  above 
table. 

Certification  is  carried  on  by  the  Massachusetts  Fruit  Growers'  As- 
sociation. The  Experiment  Station  has  no  official  connection  with  it  tliough 
it  has  given  moral  support  and  cooperation.  Any  nurseryman  desiring 
certification  may  apply  to  the  Association  and  an  agent  qualified  to  dis- 
tinguish varieties  visits  the  nursery  during  the  late  summer  or  early  fall 
and  personally  examines  the  trees.  To  such  as  are  found  to  be  true 
to  name  a  lead  seal  is  attached  by  drilling  a  one-sixteenth  inch  hole  through 
a  brancii,  or  in  case  of  one-year  trees  through  the  trunk.  The  name  of 
the  variety  (usually  in  abbreviated  form),  the  word  "certified"  and  on 
tlie  reverse  side  the  letters  "M.  F.  G.  A."  and  the  year  in  which  the  work 
was  done  are  stamped  on  the  seal  with  a  hand  seal  press.  All  trees  certi- 
fied by  the  Massachusetts  Fruit  Oroxaers'  Association  bear  this  lead  seal. 
The  work  of  attaching  seals  is  done  by  employees  of  the  nursery,  working 
in  gangs  of  four.  One  gang  will  seal  from  2,000  to  4,000  trees  per  day. 
The  cost  of  the  work  is  met  by  the  nurserymen.  It  has  varied  greatly 
with  conditions,  but  with  the  larger  jobs  has  probably  been  from  $18  to 
$2.5   per  thousand  trees  certified,  including  the   cost   of   attaching   seals. 

For  the  first  two  years  only  two-year  apple  trees  were  certified  but 
later  one-year  trees  were  included.  The  number  of  varieties  has  gradually 
increaoed  until  now  nearly  forty  are  included.  Pear  and  plum  varieties 
Mxre  taken  on  in  1925  though  only  a  few  trees  were  certified. 

All  nurseries  examined  thus  far  have  contained  trees  not  true  to  name, 
but  the  proportion  has  varied  from  less  than  1  per  cent  to  more  than  10 
per  cent.  As  the  work  in  any  one  nursery  continues  the  number  of  mis- 
named trees  naturally  decreases,  but  new  mixtures  may  appear  from  year 
to  year. 

This  plan  of  certifying  trees  to  be  true  to  name  is  not  infallible.  Tt 
depends  upon  the  human  eye  and  brain  and  they  are  not  perfect.  The 
chances  of  error  are,  however,  slight  and  it  is  confidently  believed  that  the 
number  of  errors  made  is  insignificant.  No  such  cases  have  yet  been 
brought  to  the  attention  of  the  Association.  Variety  certification  is  in 
operation  in  Canada  and  in  California  and  is  under  consideration  in  other 
states.  It  is  believed  that  it  is  the  best  plan  of  eliminating  the  misnamed 
tree  yet  brought  forward.  Every  nursery  firm  starting  the  work  has  con- 
tinued it  in  succeeding  years. 


THE  CODLING  MOTH  IN  MASSACHUSETTS 

BY  A.  I.   BOURNE 


The  codling  moth  is  one  of  the  worst  insect  pests  with  which  orchardists 
of  Massachusetts  have  to  contend.  In  spite  of  thorough  and  careful  spray- 
ing, the  annual  loss  from  its  ravages  continues  very  high. 

The  life  history  of  the  codling  moth  in  Massachusetts  has  been  approx- 
imately known  for  years,  and  general  methods  for  its  control  practiced; 
yet  fruit  growers  have  been  annually  confronted  with  very  considerabh; 
losses  which   have  come  mainly  from  so-crdled   "side  worm"  injury.     Such 
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a  condition  of  affairs  led  the  Station  to  engage  in  a  study  of  the  insect, 
with  particular  reference  to  determining  the  proper  timing  of  the  "cover" 
sprays  following  the  calyx  spray. 

It  was  at  first  supposed  that  this  "side  worm"  injury  was  due  almost  al- 
together, if  not  entirely,  to  second  brood  larvae.  Consequently  attention 
was  at  first  directed  toward  determining  the  approximate  date  when  this 
brood  appeared,  and  also  its  relative  size  and  importance.  As  the  project 
developed,  it  became  evident  that  a  more  accurate  knowledge  of  the  entire 
life  histor.y  of  the  insect  was  necessary,  if  a  satisfactory  solution  of  the 
problem  was  to  be  reached.  Beginning  with  1923,  therefore,  the  complete 
seasonal  history  of  the  insect  has  been  followed.  Some  of  the  more  im- 
portant events  in  the  life  history  of  the  insect,  as  recorded  for  the  three 
seasons,  are  summarized  in  the  following  table: — 

Table  1.     Development  of  the  Coddling  Moth,  as  recorded  in  1923,  '24  and  '2-5, 

1923                        1924  1925 

Beginning  of  spring  pupation                        Slay  3                    May  3  April  24 

Date  of  last  pupation                                        June  26                 -July  11  June  20 

Duration  of  pupa  stage                                    8-24  days              12-23  days  8-24  days 

Emergence  of  first  moths                                 May  27                  May  24  ;.May  12 

First  period  of  maximum  emergence             Tune  2-4                May  26-30  May  16-18 

Second  period  of  maximum  emergence        June  20-24           June  22-27  June  3-9 

Date  of  last  emergence                                     July  2                    July  24  July  3 

Duration  of  egg  stage                                       5-10  days              4-12  days  4-11  days 

Emergence  of  second  brood  moths                 July  20-Aug.  29  July  21-Sept.  2  July  11-Aug.  28 

Period  of  greater  emergence                           Aug.  3-6                Aug.  4-9  July  31- Aug.  12 

Appearance  of  second  brood  larvae               Aug.  1-Sept.  6      Aag.  2-Sept.  17  July  24-Sept.  12 
Comparison  of  the  dates  of  the  development  of  the  insect,  as  shown  in 

Table  1,  with  the  seasonal  development  of  the  apple  during  the  three-year 
period  is  noted  below: — 

Table  2.     Comparison  of  the  seasonal  development  of  the  apple  witli  that  of 

the  codling  moth. 

Apple    Development  Codling    Moth    Development 

Blossom  buds   showing   pink  Beginning  of  pupation 

Pre-jiink   spray  ■  

Motlis  appearing   (1-6  days  before 

caljTC  spray) 
Calyx  spray  First  period  of  maxinuun  appearance 

of  moth 
3-4   weeks   later  Second  period  of  maximum 

(2-3  weeks   in    192.5)  emergence   of  moth 

In  general  the  weather  conditions  prevailing  during  1923  and  1924  were 
very  similar,  particularly  as  regards  the  frequently  recurring  periods  of 
cold  and  unfavorable  weather  in  May.  These  retarded  the  normal  advance 
of  the  season  and  caused  a  corresponding  slowing  up  of  development  on  the 
l)art  of  the  codling  motlL  In  1925  insect  activities  coinnieiiccd  fully  a 
week  to  ten  days  earlier  tiian  in  the  two  previous  years,  and  iield  this  ad- 
vantage throughout  most  of  the  season.  This  dift'erence  is  reflected  in 
Table  1  above,  where  it  will  be  noted  that  the  dates  of  various  steps  in 
seasonal  development  of  the  insect  for  1923  and  1924  were  nearly  the  same, 
wliile  in  1925  they  were  about  ten  days  earlier.  It  naturally  followed  that 
first  brood  larvae  began  to  mature  and  leave  the  fruit  that  much  earlier 
than  usual,  so  that  a  larger  proportion  formed  i)ui)ae  and  emerged  as 
second  brood  moths. 
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During  the  hist  three  years  it  has  been  possible  to  follow  the  seasonal 
development  of  the  insect  in  the  eastern  part  of  the  state,  through  the 
assistance  of  Mr.  A.  N.  Calkins  of  Harvard.  Thus  far  there  has  been 
found  to  be  very  slight  difference  between  the  two  points,  a  matter  of 
two  or  three  days  in  either  direction  being  the  most  thus  far  noted. 

In  a  survey  of  the  results  to  date,  certain  outstanding  facts  are  sig- 
nificant. There  have  been,  each  year,  two  widely  separated  and  distinct 
periods  of  abundance  in  the  emergence  of  first  brood  moths.  The  first 
coincides  very  closely  with  the  time  of  the  calyx  application.  By  careful 
sprajing  at  this  period,  growers  have  been  able  to  practically  eliminate 
"blossom  end"  injury,  and  cut  down  very  largely  the  danger  of  a  serious 
second  brood. 

In  the  last  three  seasons  there  has  been  a  second  great  peak  of  abundance 
which,  from  our  records,  may  contain  the  greater  part  of  the  total  emer- 
gence. This  second  peak  in  1923  and  1924  occurred  three  or  four  weeks 
after  the  first.  In  1925  the  period  was  shortened  by  the  extremely  hot 
weather  early  in  June.  The  main  damage  caused  by  the  codling  moth 
at  the  present  time  appears  to  be  largely  due  to  this  irregularity  in  the 
emergence  of  moths  and  consequent  long-drawn-out  appearance  of  first 
brood  larvae.  This  causes  the  early  "side  worm"  injury  which  has  been 
so  prevalent  in  late  years. 

It  is  clear  that  any  spray  to  be  effective  under  such  conditions  must  be 
timed  so  as  to  kill  a  maximum  number  of  larvae  before  they  enter  the 
apple,  and  emphasizes  the  need  of  the  cover  or  post-calyx  spray.  This 
needs  to  be  applied  very  thoroughly  since  we  have  found  that  young 
larvae,  on  their  way  to  enter  the  fruit,  will  feed  to  some  extent  on  the 
foliage.  In  the  years  1923  and  1924,  this  would  have  properly  been  ap- 
plied about  four  weeks  after  the  calyx  spray.  In  1925,  due  to  the  speed- 
ing up  of  development  from  the  hot  week  in  June,  this  spray  would  have 
been  timed  about  three  weeks  after  the  calyx  spray.  It  is  worthy  of 
note  that  those  growers  who  sprayed  during  or  just  after  that  week  re- 
ported very  clean  fruit  in  those  blocks  treated. 

As  our  knowledge  of  the  habits  of  this  insect  develops,  more  than  one 
spray  during  this  period  may  be  found  advisable,  to  give  continuous  pro- 
tection during  the  long  period  over  which  infestation  of  fruit  may  take 
place.  A  survey  of  some  orchards  in  the  main  fruit  growing  sections 
of  the  state  brought  out  the  fact  that  growers  who  made  two  or  more 
applications  of  either  spray  or  dust  at  two-weeks  intervals  after  the  calyx 
application  reported  early  "side  worm"  injury  almost  negligible. 

Growers  have  come  to  believe  that  the  calyx  and  one  or  two  cover 
sprays  after  the  cah^x  will  so  control  the  pest  that  the  probability  of  a 
serious  second  brood  can  be  ignored.  Ordinarily  this  may  prove  true.  In 
1925,  however,  there  developed  a  comparatively  large  second  brood, 
throughout  the  state,  with  a  serious  amount  of  late  "side  worm"  injury, 
due  very  largely  to  the  reasons  mentioned  earlier  in  this  paper. 

From  the  data  at  hand,  this  second  brood  appears  at  about  the  same 
period  every  year,  regardless  of  whether  the  season  has  been  "early"  or 
not.  If  the  grower  depends  on  a  single  application  aimed  to  control  the 
pest  at  this  stage,  dusting  or  spraying  early  in  August  would  appear  to 
give  him  best  results.  Some  growers  this  season  made  an  application  at 
this  time,  and  succeeded  in  reducing  late  "side  worm"  injury  in  those 
blocks  very  successfully. 

For  successful  control  of  this  pest,  from  our  present  knowledge  of  its 
life  history  and  habits,  certain  steps  are  essential: — 
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1.  A  thorough  application  of  the  calyx  spray.  This  is  very  important, 
fpon  it  depends  freedom  from  "blossom  end"  injury,  and  lessening  the 
danger  of  a  large  second  brood. 

2.  The  cover  or  post-calyx  spray  is  almost  equally  important.  It  de- 
mands even  more  care  from  the;  grower  as  to  the  proper  time  of  ap- 
plication. L'f^pon  this  depends  protection  over  the  long  period  during  which 
larvae  are  appearing,  and  relief  from  early  "side  worm"  injury. 

The  exact  date  for  this  spray,  and  the  number  of  applications  that 
may  be  necessary  cannot  be  stated  absolutely.  These  must  be  determined 
each  season,  as  they  are  governed  largely  by  weather  conditions  From 
the  experience  we  now  have,  two  applications  at  intervals  of  two  weeks 
after  the  calyx  spray  have  given  excellent  results.  A  third  application  may 
be  advisable  should  the  season  be  unusually  "early." 

3.  If  the  season  is  "early,"  there  will  be  the  probability  of  a  large 
second  brood.  The  bulk  of  this  brood  apparently  comes  about  the  first 
of  August  each  year,  whatever  the  type  of  season  up  to  that  time.  Witli 
a  brood  of  such  size  as  that  of  192.5,  a  special  application  in  early  August 
IS  necessary  to  avoid  serious  late  "side  worm"  injury. 


TESTS  OF  LIME-SULFUR  SOLUTION  AND 
SOME  OF  ITS  SUBSTITUTES  AGAINST  SAN  JOSE  SCALE 

BY  A.  I,    BOURNE 

While   under   eastern   conditions,   at   least,   lime-sulfur   solution   has   long 
been     recognized     as    the    standard    dormant     spray     for    the    control    of 
San   Jose   scale,   yet  fruit   growers  are   much  interested  in   the   various  dry 
l)owders  now  offered  as  substitutes  for  the  concentrated  solution.     Trans- 
portation cliarges  are  less,  there  is  no  danger  of  freezing  and  no  loss  froniijjp 
leakage.      L^sed  in  strengths  recommended,  these  dry  powders  furnish   less! 
polysulfide  sulfur  than  does  the  concentrated  liquid  used  at  standard  dilu 
tion  of  one  part  to  eight  parts  of  water. 

This  situation  led  the  Experiment  Station  to  undertake  a  test  of  these 
different  materials  with  the  purpose  of  finding  whether  the  dry  materials 
are  effective,  and  how  dilute  the  liquid  concentrate  may  be  used  and  still 
be  effective,  for  scale  control. 

All  the  materials  used  in  the  tests  were  of  standard  brands  purchased 
in  the  open  market.  A  chemical  analysis  of  each  brand  was  made,  as 
shown  in  Table  ]. 

Table  1.     Polysulfide  sulfur  and  free  sulfur  in  the  materials  tested. 

Polysulfide  Free  or  Inert 

Sulfur,  Sulfur, 

Per  cent.  Per  cent. 

Lime-sulfur   solution    (3;3°-f-Beaume)                25-|-  — 

Dry  lime-sulfur                                                        55-j-  6 

Sodium  sulfur  comjiound                                        41-)-  3 

Barium   sulfur  com])ound                                        21-(-  15 

The  materials  were  used  at  the  strengths  recommended  by  the  manu- 
facturers   for    scale    control,    ami    jirinted    on    the    label    or    tiie    container; 
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;ind  were  applied  in  liberal  aiiiounls  to  insure  a  thoroufili  covering  of  all 
parts  of  the  trees. 

The  materials  were  ap])lied  eaeh  year  as  "delayed  dormant"  sprays,  and 
results  were  determined  by  microscopic  examination  of  sprayed  and  un- 
sprayed  trees,  the  number  of  dead  and  living  scales  present  being  recorded. 
Counts  were  made  a  few  weeks  after  the  sprays  were  applied,  but  well 
before  the  time  of  appearance  of  the  crawling  young.  During  the  course 
of  the  tests  more  than  10,000  scales  were  counted,  this  being  the  basis 
upon  which  conclusions  were  drawn  as  to  the  effectiveness  of  the  different 
materials  and  dilutions. 

Preliminary  tests  the  first  season  indicated  conclusively  that  dilutions 
of  the  liquid  concentrate  of  1  :  16  or  beyond  would  not  give  satisfactory 
control  of  the  scale.  Further  tests  at  or  beyond  this  dilution  were  there- 
fore omitted.  The  results  of  the  three  seasons'  tests  are  summarized  as 
follows: 

Tablk  2.     Results  of  tests  with  various  sulfur  sprays   for  the  control  of 

San  Jose  scale. 

Scale  dead, 
Per  cent. 
Lime- sulfur  solution  1:8  97 

1:9  97 

1    :10  97 

1    :11  95 

1    :12  94-95 

1    :14  86-87 

Dry  lime-sulfur  93 

Sodium  sulfur  compound  92-93 

Barium  sulfur  compound  90-91 

Unsprayed  check  74-75 

It  was  noted,  during  the  three  seasons,  that  there  was  considerable  vari- 
ation in  the  percentage  of  scale  which  lived  through  the  winter.  This 
ranged  from  about  21  to  28  per  cent,  and  seemed  closely  associated  with 
the  type  of  winter  experienced.  For  the  three-year  period,  the  average 
winter  mortality  was  close  to  75  per  Cent,  which  figure  is  doubtless  about 
what  we  may  expect  to  occur  under  Massachusetts  conditions. 

This  difference  in  the  percentage  of  scales  which  died  during  the  wmter 
caused  some  vr.riation  in  the  estimates  of  relative  efficiency  of  the  sprays, 
from  one  year  to  another.  Over  the  entire  period,  the  relative  contro' 
value  of  the  different  sprays  as  compared  with  the  untreated  checks  i^ 
shown  in  the  following  table: 

Table  3.     Relative    control   value   of   the   different   sprays. 

Effective     Control, 
Per   cent. 
Lime-sulfur   solution  1:8  88 

1:9  88 

1:10  88 

1:11  80 

1:12  80— 

1:14  50-!- 


gg  MASS.  EXPERIMENT  STATION  BULLETIN  226. 

Dry    lime-sulfur  72 

Sodium   sulfur    compound  70-72 

Barium  sulfur  compound  60-64 

From  the  above,  it  is  evident  that  in  these  tests  the  liquid  lime-sulfur 
concentrate  diluted  1:10  proved  equally  eifective  to  the  1:8  strength. 
There  was  a  distinct  falling  off  with  the  1:11  and  1:12  strengths,  and  a 
sharp  decline  in  killing  efficiencj'  at  the  1:14  dilution.  The  drj'  lime-sulfur 
and  sodium  sulfur  compound  proved  about  equally  effective,  but  did  not 
give  quite  as  good  a  kill  as  the  1:12  dilution  of  the  concentrate.  The 
barium  sulfur  compound  fell  considerably  below  the  two  others  in  killing 
efficiency,  and  proved  but  little  better  than  the  concentrate  at  1:14. 

In  no  case  did  any  of  the  dry  sulfides  equal  the  concentrated  lime-sulfur 
solution,  1:8  or  even  1:12,  in  killing  the  scale.  It  is  evident,  therefore,  that 
the  dry  materials  must  be  used  at  strengths  higher  than  those  recommended, 
to  bring  their  killing  efficiency  up  to  that  of  lime-sulfur  solution.  There 
are  two  drawbacks  to  any  such  plan: 

1.  Any  material  increase  in  dosage  will  bring  the  cost  of  the  dry  mater- 
ials to  a  very  high  figure  as  compared  to  that  of  the  lime-sulfur  solution. 

2.  There  is  experimental  data  to  show  that  the  efficiency  of  the  dry 
materials  increases  as  the  dosage  grows  higher,  only  up  to  a  certain  point. 
Beyond  this,  the  accumulation  of  insoluble  matter  is  so  great  as  to  offer 
difficulties  in  application.  Straining  out  this  insoluble  matter  would 
doubtless  relieve  this  difficulty,  but  would  require  an  additional  step  in 
the  preparation  of  the  spray. 

There  has  been  for  some  time  a  feeling,  which  has  led  to  considerable 
discussion,  that  equal  amoimts  of  the  liquid  lime-sulfur  and  of  some  of 
tlie  dry  sulfides,  based  on  the  active  principles  they  contain,  are  not  equal 
in  killing  efficiency. 

On  the  basis  of  the  polysulfide  sulfur  content  of  each  of  the  materials 
used  in  these  tests,  we  find  the  amount  of  polysulfide  sulfur  present  in 
.50  gallons  of  spray  to  be   as  follows: 


Lime-sulfur  solution 


Dry  lime-sulfur 

Sodium  sulfur  compound 

Barium  sulfur  compound 

Comparing  these  figures  with  tlie  table  above  showing  tiie  effectiveness 
of  the  materials  in  actual  field  tests,  it  is  evident  that  the  dry  materials 
liad  M  killing  power  much  nearer  that  of  the  lime-sulfur  solution  than  their 
polysulfide  sulfur  content  would  lead  one  to  suppose;  and  further,  tiiat  any 
increa.sed  dosage  sliould  be  figured  on  the  actual  performance  of  the  differ- 
ent materials  in  tlio  field,  ratlier  than  on  a  comparison  of  their  chemical 
content  alone. 

It  is  along  sucii   a  line  that  further  work   remains  to  be  done. 

From  the  above  tests  and  the  information  we  now  have  on  these  mater- 
ials, certain  conclusions  are  evident: 

1.      Under  Massachusetts  conditions,  tlie  commercial  lime-sulfur  solution, 


Polysu 
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sulfur  in 

50 

gallons 

of  spray,  lbs. 

1:  8 

15 

1:10 

12 

1:12 
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1:14 

9 
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3 
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(/  thoroiKjhly  applied,  may  be  used  at  a  1:10  (liliition  and  still  iiiairitiiin  its 
high  efficiency  against  scale. 

2.  At  the  strengths  recommended  by  their  manufacturers,  none  of  the 
dry  products  has  given  as  satisfactory  control  of  scale  as  has  the  concen- 
trated lime-sulfur  solution,  even  when  applied  weaker  than  the  usual 
dilution. 

H.  The  drj'  materials  have  shown,  in  actual  field  tests,  a  higher  degree 
of  effectiveness  as  compared  with  the  lime-sulfur  solution,  than  a  com- 
parison of  tlieir  chemical  content  of  polysulfide  sulfur  would  lead  us  to 
expect. 

4.  The  dry  lime-sulfur  and  the  sodium  sulfur  compound  were  about 
equally  effective,  and  greatly  superior  to  the  barium  sulfur  compound. 

5.  Great  concentration  of  the  dry  materials  is  impractical  from  the 
standpoint  not  only  of  cost,  but  also  of  application,  owing  to  the  large 
amount  of  insoluble  matter  accumulating  in  the  tank. 

It  should  be  clearly  understood  that  the  above  statements  refer  to  the 
concentrated  lime-sulfur  solution  and  the  dry  sulfides  purely  from  the 
standpoint  of  their  efficiency  as  dormant  sprays  for  the  control  of  San 
Jose  scale,  and  have  no  bearing  on  any  fungicidal  value  which  the  ma- 
terials may  possess. 
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SOME  RESULTS  FROM  SPRAYING  WITH  SCALECIDE 

BY  A.  I.  BOURNE 


For  many  years  the  question  of  oils  for  spray  purposes  has  held  the 
attention  of  fruit  growers  everywhere.  Because  of  their  effectiveness 
against  San  Jose  scale,  oil  sjDrays  have  been  used  quite  extensively,  in 
spite  of  the  fact  that,  when  not  properly  prepared,  severe  injury  often 
followed  their  use.  This  condition,  at  first  inimical  to  the  use  of  these 
sprays,  made  comprehensive  research  studies  necessary.  These  have  been 
organized  under  the  sponsorship  of  the  Crop  Protection  Institute. 

The  main  lines  of  endeavor  in  the  investigation  as  conducted  in  Massa- 
chusetts have  fallen  into  two  general  classes. 

1.  A  study  of  both  immediate  and  cumulative  effects  of  Scalecide  upon 
various  types  of  fruit  trees  common  to  Massachusetts  orchards. 

2.  A  study  of  the  effect  of  Scalecide  upon  various  insect  and  other 
pests,  primarily  those  of  orchard  trees,  and  necessarily  limited  to  the 
sjiecies  common  to  this,  region. 

The  study  of  the  different  phases  of  plant  stimulation  or  other  cumula- 
tive effects  following  the  continued  use  of  Scalecide  has  not  yet  reached 
tlie  point  where  definite  conclusions  can  be  drawn.  Certain  results,  how- 
ever, along  the  line  of  the  insecticidal  value  of  this  material,  which  our 
tests  have  brought  out  to  date,  can  be  briefly  reported. 

Applied  as  dormant  sprays  in  the  spring  against  the  winter  eggs  of  the 
l>uropean  red  mite,  with  results  drawn  from  counts  of  20,000  to  25,000 
uiites  of  different  stages,  Scalecide  and  other  materials  showed  the  follow- 
ing relative  control  values,  as  compared  with  unsprayed  checks: 

Dormoil   (a  western  type  oil) 99  per  cent 

Scalecide 98-99  per  cent 

Sunoco   97  per   cent 

Rex   oil   emulsion 89   per  cent 

Lubricating   oil   emulsion   2% 90   per   cent 
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In  e\ery  test  Scalecide  has  given  \ery  nearly  perfect  control  of  the 
overwintering  eggs,  when  applied  as  a  dormant  or  delayed  dormant  sprav 
in  the  spring.  One  test  made  with  this  material  applied  in  the  fall  gave 
a  degree  of  control  considerably  less  than  that  from  spring  application. 

Against  the  overwintering  egg  masses  of  apple  tent  caterpillars,  while 
not  yielding  such  striking  results  as  noted  above,  Scalecide  has  caused  a 
very  substantial  reduction  in  hatch.  In  view  of  the  increasing  abundance 
of  this  pest  throughout  Massachusetts  during  the  past  few  years,  this 
beneficial  effect  of  Scalecide  is  of  considerable  significance. 

A  study  of  the  effect  of  this  spray  upon  the  early  spring  infestation  of 
apple  aphids  has  not  been  as  comprehensive  as  might  be  desired,  due  to 
the  scarcity  of  material  thus  far  available.  Results  to  date  have  indicated 
a  very  definite  reduction  in  the  numbers  of  plant  lice,  from  a  spring  ap- 
plication very  nearly  approximating  the  time  of  hatching  of  the  eggs;  i.  e.. 
the  so-called  "delayed  dormant"  period.  Application  as  a  purely  dormant 
spray  yielded  very  slight  control  of  the  subsequent  hatch. 

Spring  application  of  Scalecide  on  pears  yielded  a  very  material  check 
upon  the  infestation  of  pear  psylla  as  based  on  the  comparative  number  of 
eggs  deposited  upon  unsprayed  and  sprayed  trees.  In  one  season  there 
was  found  to  be  a  reduction  in  infestation  amounting  to  over  90  per  cent 
on  trees  sprayed  with  Scalecide  as  compared  with  unsprayed  rows  along- 
side. The  following  season  favorable  weather  conditions  in  early  spring 
allowed  early  activity  on  the  part  of  the  psylla,  and  some  eggs  had  been 
deposited  before  the  spray  was  applied.  Subsequent  counts  of  eggs  on 
sprayed  blocks  indicated  a  control  of  better  than  8-5  per  cent.  Fall  appli- 
cations did  not  yield  any  striking  control. 

Tests  made  during  one  spring,  using  Scalecide  diluted  1  to  20  on  a 
small  planting  of  ornamental  spruce,  against  overwintering  stages  of  the 
spruce  gall  louse,  resulted  in  very  satisfactory  control  of  the  insect  and  no 
injury  to  the  trees. 

Tests  with  the  oyster-shell  scale  yielded  negative  results.  Except  for 
causing  a  possible  slight  delay  in  appearance  of  the  newly-hatched  young, 
there  was  very  slight  effect  noted  following  the  sprays.  The  dift'erence  in 
amount  of  hatch  between  unsprayed  trees  and  those  given  the  oil,  if  any 
existed,  was  not  enough  to  be  measurable. 

In  every  instance  the  material  was  found  to  possess  excellent  physical 
qualities.  It  "flowed"  from  the  container  without  difficulty  even  when  the 
weather  was  cold,  a  feature  which  favorably  impresses  any  grower  who  has 
had  experience  with  oils.  In  preparation  for  the  spray,  the  material  offered 
no  difficulty,  mixed  readily  with  the  water,  and  required  only  moderate 
agitation.  It  formed  a  very  stable  solution  from  which  there  was  little 
or  no  oil  separation,  even  upon  standing  for  a  considerable  period. 

It  should  also  be  noted  that,  in  all  of  our  tests  covering  three  seasons' 
work  with  Scalecide  applied  to  several  varieties  of  apple,  pear,  cherry, 
l)lum  and  peacli,  covering  over  two  hundred  trees,  there  has  been  discov- 
ered no  instance  of  injury  which  was  in  any  way  attributable  to  the  spray 
applied. 
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This  bulletin  contains  four  papers  summarizing  the.  experimental  work 
of  the  Station  which  is  of  special  value  to  onion  growers.  The  subjects 
reported  upon   are   as   follows: 

The  Present  Status  of  the  Connecticut  Valley 

Onion   Industry  Lorian   P.  Jefferson 

Fertilizers  for  Connecticut  Valley 

Onions  A.  B.   Beaumont  and  O.   E.   Street 

[jOnion  Blight  or  Downy  Mildew  A.  Vincent  Osmun 

^A  Study  of  the  Life  History  and  Control  of 

the  Onion  Thrips  - - A.  L  Bourne 


Requests  for  bulletins  should  be  addressed  to 

AGRICULTURAL  EXPERIMENT  STATION 

AMHERST,  MASS. 


THE  PRESENT  STATUS  OF  THE  CONNECTICUT  VALLEY 
ONION  INDUSTRY 

By  LORIAN  P.   JKPPKRSON 


Three  crops  of  onions  are  grown  in  the  United  States,  early,  intermediate 
and  late.  The  chief  comiietitors  of  Massachusetts  in  the  production  of 
late  onions  are  New  York,  Ohio  and  Indiana.  The  states  of  Colorado, 
Idaho  and  Minnesota  are  coming  into  prominence  as  onion  growing  states, 
hut  as  yet  they  ship  comparatively  few  onions  to  eastern  markets.  Acre- 
age in  Massachusetts  decreased  from  4,560  acres  in  1922  to  3,190  in  1924, 
but  in  1925  rose  again  to  3,820  acres.  Production,  despite  reduced  acre- 
age remained  about  the  same,  practically  1,250,000  bushels:  but  the 
crop  of  1925  was  reported  as  1,580,000  bushels.  This  indicates  either  an 
improvement  in  cultural  methods  and  in  care  of  the  crop  at  harvest  time, 
or  an  unusually  favorable  season. 

Owing  to  recent  very  unfavorable  conditions  in  California,  Ohio  and 
Massachusetts  particularly,  the  total  acreage  of  late  onions  in  the  United 
States  was  reduced  some  14  per  cent  in  1925.  The  total  of  37,450  acres 
is  the  lowest  planted  for  several  years. 

Onion  growers  have  recently  been  disturbed  by  the  quantities  of  foreign 
onions  arriving  on  our  markets.  Side  by  side  with  home-grown  onions 
the  foreign  product  usually  commands  a  higher  price.  Inquiry  among 
dealers,  however,  indicates  that  these  onions  are  mostly  used  for  different 
purposes.  Of  milder  flavor,  the  foreign  onions  are  chiefly  used  raw  in 
salads  and  sandwiches. 

Boston,  the  chief  market  for  Connecticut  Valley  onions,  receives  large 
quantities  from  other  sources.  During  the  four  seasons,  1921-1924,  ship- 
ments from  Spain  and  other  foreign  countries  constituted  an  average  of 
13  per  cent  of  the  receipts  in  Boston. 

The  Connecticut  Valley  supplied  47  per  cent,  and  New  York  shipped  an 
average  of  15  per  cent  of  the  receipts.  However,  a  significant  feature  is 
the  fact  that  New  York  shipments  increased  from  3  per  cent  in  1921  to 
36  per  cent  in  1924.  These  arrive  in  quite  regular  shipments  during  the 
same  season  as  Massachusetts  onions. 

Freight  rates  on  onions  are  still  favorable  to  Massachusetts  onions  on 
the  Boston  market,  as  compared  with  New  York  and  Mid-Western  states. 
The  freight  rate  on  100  pounds  of  onions  from  central  points  in  the  Mid- 
Western  onion  region  to  Boston,  varies  from  55  to  69  cents,  while  from 
New  York  points  from  which  onions  are  shipped  probably  35  to  40  cents 
per  100  pounds  is  a  fair  average  rate,  onion  production  being  widely  dis- 
tributed throughout  the  state.  The  rate  from  the  Connecticut  Valley  is 
20 VI-  cents.  If,  despite  the  greater  freight  charges,  growers  of  the  Middle 
West  and  New  York  can  compete  with  local  onions  on  the  Boston  market, 
it  indicates  either  lower  costs  of  production  or  onions  of  superior  quality. 

Prices  received  for  the  1924-25  crop  were  practically  the  same  for  New 
York  and  Massachusetts  onions. 

The  accompanying  tabulation  presents  figures  for  acreage  and  produc- 
tion in  Massachusetts,  and  in  three  states  which  are  "her  chief  competitors 
in  the  production  of  late  onions,  with  totals  for  the  entire  late  crop  in  the 
United  States. 
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Acreage  and  Production  of  Onioxs  ix 

Massachusetts  axd  Chief  Competing  States,  1921-1925. 

Acreage. 


1921 

1922 

1923 

1924 

1925* 

Massachusetts 

4,500 

4,560 

3,360 

3,190 

3,820 

New  York 

7,280 

7,740 

7,550 

7,600 

8,640 

Ohio 

5,080 

5,680 

5,760 

6,240 

2,860 

Indiana 

4,180 

5,620 

6,300 

6,910 

4,580 

Total  late  crop 

in  United  States 

43,560 

47,320 

46,720 

46,580 

37,450 

Production  (Bushels). 


Massachusetts 

1,250,000 

1,254,000 

1,284,000 

1,244,000 

1,528,000 

New  York 

2,184,000 

2,090,000 

3,156,000 

3,192,000 

3,300,000 

Ohio 

1,143,000 

2,272,000 

1,457,000 

2,184,000 

698,000 

Indiana 

1,108,000 

2,321,000 

2,218,000 

1,728,000 

1,411,000 

Total  late  crop 

in  United  States 

9,446,000 

12,927,000 

12,867,000 

12,561.000 

12,578,000 

*  Estimates. 


FERTILIZERS  FOR  CONNECTICUT  VALLEY  ONIONS 

By  A.   B.   BEAUMONT   and   O.    E.    STREET 


Within  the  last  third  of  a  century  the  Massachusetts  Agricultural  Ex- 
periment Station  has  conducted  a  number  of  experiments  with  the  onion 
crop.  These  studies  have  dealt  with  problems  of  soil  fertility,  use  of  fer- 
tilizers, plant  diseases,  insect  pests  and  marketing.  In  this  paper,  ex- 
periments dealing  primarily  with  soil  fertility  and  fertilizers  are  reviewed. 

Field  experiments  here  reported  were  conducted  on  the  Station  groundsl 
at  Amherst.  The  soils'  on  which  onions  have  been  grown  vary  from  fine' 
to  very  fine  sandy  loam,  contain  a  small  to  fair  amount  of  organic  matter, 
are  slightly  to  strongly  acid,  and  occur  at  elevations  of  200  to  2.50  feet 
above  sea  level.  The  field  experiments  are  divided  into  two  groups  for 
discussion.  The  first  or  early  group  extended  over  the  period  1894.  to 
1917.  This  is  the  larger  group.  The  second  group  was  started  in  192-5 
on  the  lower  portion  of  the  new  Station  farm  known  as  the  Brooks  Farm. 
This  second  group  of  experiments  is  presented  first. 

After  a  conference  with  some  of  the  leading  onion  growers  of  the  Conn- 
ecticut Valley,  constituting  an  Advisory  Committee  on  onions,  field  ex- 
periments planned  to  answer  the  following  questions  were  laid  out: 

1.  Cover  crops:  Is  it  practicable  to  grow  cover  crops  in  onion  fields 
of  the  Valley?  If  they  can  be  grown  have  they  any  value  in  respect  to 
hastening  maturity  of  the  crop  and  maintaining  fertility?  What  crops  can 
he  grown? 

2.  Lime:  How  much  lime  is  necessary  for  best  results  witli  onions?  Are 
large  amounts  in.jurions? 

3.  Fertilizers:  (a)  What  is  the  best  ratio  of  ammonia,  jiliosphoric  acid 
and  potash  in  mixed  fertilizers  for  onions?  (1))  Is  there  any  advantage  in 
applying  fertilizers  at  different  times  within  the  season  instead  of  all  at 
the  beginning? 
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4.  Varieties:  What  varieties  of  onions  are  best  suited  to  the  Connecti- 
cut Valley?  Do  varieties  run  true  to  name?  Can  desirable  varieties  be 
maintained  under  Valley  conditions?  What  are  the  best  sources  of  seeds 
and  sets? 

Since  the  experiments  have  run  only  one  year,  and  since  the  attack  of 
mildew  coming  August  8  practically  ruined  most  of  the  crop,  only  progress 
and  incomplete  results  can  be  reported.     It  can  be  stated: 

(1)  That  timothy,  red  and  crimson  clovers  can  be  grovi^n  as  cover  crops 
in  onions,  if  seeded  immediately  after  the  last  shove  hoeing  and  not  later 
than  July  26.  These  crops  made  considerable  growth  before  the  ground 
froze.     Biennial  sweet  clover  made  poor  growth  as  a  cover  crop. 

(2)  Moderate  applications  of  lime,  equivalent  to  one  ton  ground  lime- 
stone, gave  small  increases  in  yields  of  onions.  Large  applications,  up  to 
seven  tons  per  acre,  showed  no  additional  advantage. 

(3)  Complete  fertilizers  rather  high  in  phosphoric  acid  and  fairly  high 
m  potash  gave  the  best  results.  Rate  of  application  was  2500  pounds  per 
acre.  That  fertilizer  having  the  ratio  of  1:3:2  for  ammonia,  phosphoric 
acid  and  potash  gave  the  best  yield.  The  fertilizer  had  the  grade  of 
4-1 2-8. 

(4)  Concentrated  complete  fertilizers  carrying  a  total  of  32  per  cent 
plant  food  can  be  used  for  onions.     The  8-16-8  grade  was  used. 

(5)  No  advantage  was  gained  by  the  application  of  fertilizers  at  dif- 
ferent times  throughout  the  growing  season  instead  of  all  at  the  begin- 
ning. 

(6)  Source  of  seed  is  an  important  consideration  in  the  selection  of 
seed  stock.  This  was  strikingly  brought  out  by  the  diffd'ence  in  resistance 
of  certain  stocks  to  the  attack  of  the  mildew. 

In  considering  this  brief  report  of  progress  of  this  second  group  of  field 
experiments  with  onions  it  should  be  borne  in  mind  that  on  some  points 
the  results  are  not  conclusive  but  merely  indicative.  Further,  the  land  on 
which  the  plots  are  located  had  received  very  little  cultivation  for  a  num- 
ber of  years.  It  is  probable  that  several  years  will  be  required  to  put  it 
into  a  condition  that  is  representative  of  our  typical  onion  land. 

The  earlier  group  of  field  experiments  had  for  their  main  objective  in- 
formation as  to  the  kind  of  fertilizer  materials  required  to  grow  a  good 
onion  crop.  This  objective  was  the  one  common  to  many  field  experiments 
conducted  throughout  the  country  during  the  period  of  early  development 
of  agricultural  experiment  stations.  It  was  not  known  at  the  time  the 
experiments  started,  whether  one  needed  to  feed  the  onion  a  single  or  a 
mixed  ration  of  fertilizers;  or  which  if  any  one  of  the  plant  food  nutrients 
is  the  most  important;  whether  lime  is  necessary  for  onions;  etc.  Some  of 
these  and  other  questions  of  plant  feeding  were  answered  by  the  earlier 
experiments. 

The  results  are  summarized  as  follows: 

(1)  On  Connecticut  Y'alley  soils  that  have  been  cropped  for  a  number 
of  years,  onions  cannot  be  successfully  grown  unless  a  complete  fertilizer, 
or  one  carrying  ammonia,  phosphoric  acid  and  potash,  at  least,  is  used. 
There  is  still  unanswered  the  question  as  to  the  necessity  of  sulfur,  but 
since  it  is  ordinarily  present  in  a  complete  fertilizer  the  question  is  not 
at  present  very  important. 

(2)  Fertilizers  carrying  ammonia  entirely  in  the  form  of  certain  chemi- 
cals were  found  to  be  as  good  as  those  carrying  ammonia  in  organic  form 
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only.  The  significance  of  this  fact  may,  however,  be  questioned,  and  for 
two  reasons:  (a)  as  used,  neither  treatment  produced  a  large  crop;  and 
(b)  the  usual  practice  of  combining  organic  with  inorganic  nitrogen  was 
not  included  in  the  experiment. 

(3)  Nitrate  of  soda  proved  to  be  better  than  sulfate  of  ammonia  as  a 
carrier  of  ammonia  when  there  was  a  deficiency  of  lime  in  the  soil.  Most 
of  our  Valley  soils  are  deficient  in  lime.  If  lime  is  supplied  in  sufficient 
amounts,  ammonium  sulfate  is  as  good  as  nitrate  of  soda  for  onions. 

(4)  Moderate  applications  of  lime  in  practically  all  cases  were  matched 
by  increased  yields  of  onions.  This  response  to  lime  was  particularly 
marked  when  ammonium  sulfate  and  muriate  of  potash  were  used  in 
combination.  Moderate  applications  (1  to  2  tons)  to  onions  lose  most  of 
their  effect  within  four  years. 

(5)  There  is  little  choice  between  muriate  and  sulfate  of  potash  as 
carriers  of  potash  for  onions  unless  there  is  a  great  deficiency  of  lime, 
when  the  sulfate  is  preferable. 

(6)  Onions  have  responded  well  to  fertilizers  carrying  a  large  propor- 
tion of  soluble  phosphates.  A  high  proportion  of  phosphoric  acid  reduces 
but  does  not  do  away  with  the  need  of  lime. 

(7)  From  the  standpoint  of  fertility,  onions  can  be  grown  successfully 
with  large  (30  tons)  applications  of  manure.  Fertilizers  used  in  addition 
to  the  manure  have  no  additional  advantage. 

There  are  three  conclusions  common  to  the  groups  of  experiments  worthy 
of  emphasis. 

1.  For  continuous  growth  of  onions  on  Connecticut  Valley  soils  a  com- 
plete fertilizer  is  necessary. 

2.  Complete  fertilizers  having  a  high  ratio  of  phosphoric  acid  give 
best  results  with  onions. 

3.  Moderate  and  frequent  applications  of  lime  are  necessary  for  onions 
on  Valley  soils. 

There  appears  to  be  little  if  any  necessity  of  a  choice  of  carriers  for 
ammonia,  phosphoric  acid  or  potash  provided  practice  is  in  accordance 
with  these   three  conclusions. 


ONION  BLIGHT  or  DOWNY  MILDEW 

By  A.   VINCENT   OSMUN 


i 


This  disease  caused  widespread  damage  to  the  onion  crop  of  the  Con- 
necticut Valley  in  1924  and  1925.  The  first  authentic  report  of  its  oc- 
currence in  Massacliusetts  was  in  late  August,  1924.  It  is  probable,  how- 
ever, that  it  has  been  present  within  the  state  for  a  much  longer  period, 
as  it  was  reported  many  years  ago  from  Connecticut,  Vermont  and  New 
York.  Our  growers  have  indeed  long  been  familiar  with  a  disease  known 
to  them  as  "blight,"  the  symptoms  of  which  appear  not  to  be  different 
from  those  of  the  disease  here  under  discussion.  The  disease  was  first 
reported  in  this  country  from  Wisconsin   in   1884. 

Onion  blight  is  caused  by  a  parasitic  fungus  known  tedmically  as  Peron- 
o.s-pora  schleideni.  This  is  one  of  a  group  of  fungi  called  l^owny  Mildews, 
and  hence  the  name  Downy  Mildew  is  often  used  to  designate  tlie  disease  as 
well  as  the  fungus  which  causes  it. 
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Downy  mildew  attacks  the  onion  tops,  starting  witii  a  few  onions  in 
different  parts  of  a  field,  and  spreading  from  these  centers  of  infection. 
In  its  earljr  stages,  even  before  the  tissues  are  killed  by  its  attack,  the 
mildew  may  be  detected  in  early  morning  when  the  leaves  are  wet  with 
dew%  or  during  a  rain,  as  small  violet  colored  patches.  In  the  sun  these 
patches  dr^'  out  and  collapse,  leaving  yellowish  or  white  spots.  The  mil- 
dew quickly  spreads  over  the  entire  leaf  which  becomes  water-soaked  in 
appearance,  collapses  and  breaks  over.  The  shriveled  leaves  are  soon 
blackened  b\'  mold.  LTsually,  new  leaves  develop  following  the  first  at- 
tack, and  if  weather  conditions  continue  to  favor  development  of  the  dis- 
ease, these  may  also  succumb.  However,  even  with  the  new  crop  of 
leaves  the  bulb  seldom  attains  full  size,  and  the  crop  is  thus  reduced. 

Downy  mildews  characteristically  thrive  best  under  moist,  cool  condi- 
tions, and  downy  mildew  of  onion  is  no  exception.  Periods  of  rain  or 
high  humidity  with  low  night  temperatures  occurring  between  early  July 
and  late  September  are  likely  to  bring  on  the  disease,  and  at  such  times 
the  fields  should  be  closely  watched  for  the  first  symptoms.  With  weather 
conditions  favoring  the  disease  its  spread  is  very  rapid,  often  considerable 
areas  becoming  affected  within  a  few  days  and  leaves  dying  within  a  short 
ti)ne  after  infection.  It  was  not  uncommon  last  season  to  find  entire 
fields  laid  low  by  the  disease. 

Control  measures  for  onion  blight  have  been  worked  out.  The  various 
phases  of  control  are  based  on  (I)  the  ability  of  the  mildew  to  live  over 
winter  in  old  onion  refuse,  (2)  influence  of  environmental  conditions  and 
(3)    susceptibility  of  the  fungus  to  toxic  fungicides. 

(1)  In  order  to  reduce  the  possibilities  of  infection  from  previous 
diseased  crops,  onion  refuse  should  be  burned.  A  three  or  four  year 
crop  rotation   also  may  be  helpful  in  this  connection. 

(2)  As  excessive  moisture  favors  development  of  the  mildew,  every 
practicable  means  should  be  taken  to  promote  the  drying  off  of  the  onion 
tops  following  periods  of  high  humidity.  Under-drainage,  clean  culture, 
exposure  to  prevailing  winds,  all  help  in  drying  off  a  wet  field. 

(3)  Spraying  with  4-4-50  Bordeaux  mixture  with  three  pounds  of  resin 
fish-oil  soap  added  as  a  sticker  is  effective  if  the  applications  are  suffi- 
ciently prompt,  thorough,  and  frequent.  If  spraying  is  to  be  the  pro- 
gram', the  weather  conditions  should  be  closely  watched,  as  the  first  ap- 
plication must  anticipate  appearance  of  the  mildew.  All  tops  must  be 
thoroughly  covered  by  the  fungicide,  and  spraying  should  be  repeated  at 
least  once  a  week  or  every  three  or  four  days  if  weather  conditions  favor- 
ing spread  of  the  disease  are  i^rolonged. 

Onion  growers  are  not  equipped  with  adequate  spraying  machinerj',  if 
indeed  such  machinery  is  in  existence.  Yet  there  can  be  no  doubt  that 
downy  mildew  will  continue  to  attack  the  onion  whenever  moisture  and 
temperature  conditions  suited  to  its  development  occur.  Growers  must 
face  this  possibility  each  season  and  must  decide  for  themselves  whether 
it  will  be  more  profitable  to  take  the  loss  from  possible  reduction  of  yield, 
or  apply  the  control  measures  above  outlined. 
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A  STUDY  OF  THE  LIFE  HISTORY  AND  CONTROL  OF  THE 

ONION  THRIPS 

By  A.   I.   BOUKNE 


The  onion  thrips  is,  without  question,  the  outstanding  insect  pest  of  the 
onion.  In  cases  of  severe  outbreaks,  the  losses  it  has  caused  have  often 
been  rated  as  high  as  2.5  to  50  per  cent  of  the  crop.  The  injury,  variously 
termed  blast,  white  blight,  and  silver  top,  results  from  these  minute  insects 
extracting  the  plant  fluids,  by  means  of  their  rasping  and  sucking  mouth  parts. 

Throughout  the  Connecticut  Valley,  the  main  onion  growing  section  of 
Massachusetts,  this  pest  has,  during  late  years,  become  very  generally  es- 
tablished and  appears  in  large  numbers  annually.  Previously,  its  ravages 
were  chiefly  confined  to  occasional  outbreaks,  many  times  of  only  local 
importance.  With  the  increased  acreage  devoted  to  set  onions,  the  thrips  has 
come  to  be  an  annuallj^  recurring  pest,  and  gives  everj^  evidence  of  in- 
creasing abundance. 

Relation  of  Set  Onions  to  Thrips  Injur}/ 

The  very  close  correlation  of  the  set  onion  industry  to  the  problem  of 
thrips  injury  to  onions  grown  from  seed  is  generally  recognized.  Set 
onions  on  the  average  develop  several  weeks  earlier  than  the  crop  of  seed 
onions.  Sets,  therefore,  serve  as  ideal  nurseries  for  the  colonization  and 
multiplication  of  the  thrips.  The  insects  are  thus  sujiplied  with  an  abun- 
dance of  their  favorite  food  plant,  and  consequently  are  able  to  reach  large 
numbers  comparatively  early  in  the  season.  From  actual  counts  made  in 
the  field,  of  the  thrips  colonized  on  nearly  mature  plants  of  set  onions,  it 
was  found  that  two  to  three  hundred  thrips  per  plant  were  about  an 
average,  while  five  to  six  hundred  were  by  no  means  uncommon.  The  sets 
themselves  do  not  as  a  rule  suffer  severely  from  the  attack  of  the  thrips, 
since,  by  the  time  the  insects  have  develoj^ed  a  heavy  infestation,  the  plants 
have  advanced  well  toward  maturity  and  accumulated  enough  leaf  surface 
to  withstand  the  attack. 

yVreas  given  over  to  sets  are  often  located  close  to,  or  even  alongside, 
fields  later  planted  to  seed  onions,  so  that  transfer  over  onto  the  younger 
and  smaller  plants  is  easy.  This  practically  assures  the  later  development 
of  a  heavy  infestation  in  the  fields  of  seed  onions.  Observations  have 
sliown  that  while  there  is  more  or  less  of  a  spread  from  the  sets  before 
they  are  mature,  the  great  mo\enient  takes  place  when  the  sets  are  ready 
to  be  pulled.  From  our  studies  of  the  life  history  of  the  insect,  it  was 
learned  that  the  time  of  this  general  transfer  usually  coincides  very  closely 
with  the  period  of  greatest  reproductive  activity  of  the  insect,  thus  in- 
creasing the  danger  to  the  fields   of  seed   onions. 

Tliere  are  other  sources  of  possible  infestation — refuse  and  screenings, 
weeds,  grasses,  etc.  Tiie  list  of  plants  upon  which  the  thrips  lias  been  found 
to  feed  includes  many  garden  and  field  crops,  ornamentals,  and  greenhouse 
plants  as  well  as  various  grasses.  While  tiiese  are  of  comparatively  little 
inqiortance  as  comiiared  with  set  onions,  tiiey  do  offer  the  insect  ample 
()l)l)()rtunit\  for  liibcrnatioii  and  <'arl\'  sjiring  colonization,  and  explain 
why  onion  fields  are  often  invaded  from  grass  or  weedy  borders.  For  this 
reason,  it  is  recommended  to  burn  over,  in  late  fall  or  early  spring,  grass 
and  weedy  areas  bordering  on  onion  fields. 
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Dusting  for  Control  of  Thrips 

In  the  Experiment  Station  study  on  thrips  control,  various  types  of  com- 
mercial nicotine  dusts,  as  well  as  home  prepared  dusts,  were  tested.  A 
study  was  made  of  the  comparative  eificiency  of  different  strengths  of 
nicotine  in  the  dusts;  and  of  the  form  in  which  the  active  principle  was 
present  (free  nicotine  or  nicotine  sulfate).  The  influence  of  weather  con- 
ditions on  the  effectivness  of  the  dusts  was  also  studied,  to  determine  the 
best  time  to  make  the  applications.  Different  methods  of  applying  the 
dusts  were  tried  out,  as  well  as  the  use  of  auxiliaries  (hoods,  curtains,  etc.) 
to  confine  the  dust  discharged,  prevent  drift  and  so  counteract  the  inter- 
ference caused  by  wind. 

Nicotine  dusts,  even  those  carrying  a  comparatively  small  percentage  of 
nicotine,  readily  kill  all  the  insects  reached  and  are  effective  early  in  the 
season.  By  applying  the  nicotine  dusts  at  intervals  of  about  ten  days,  be- 
ginning with  the  first  appearance  of  the  thrips,  the  insects  are  held  down 
sufficiently  so  that  the  plants  can  withstand  a  moderate  infestation.  The 
cost  of  such  a  practice,  however,  is  almost  prohibitive.  Later  in  the  sea- 
son, the  nicotine  dusts  are  not  satisfactory,  since  they  cannot  penetrate 
the  tight  crevices  in  the  axils  of  the  inner  leaves,  where  a  very  large  per- 
centage of  the  thrips  congregate. 

Study  was  also  made  of  the  recently  introduced  calcium  cyanide  dusts. 
These  possess  excellent  physical  qualities,  and  the  gas  given  off  penetrates 
the  tight  crevices  in  the  axils  of  the  inner  leaves  very  successfully,  over- 
coming the  thrips  in  practically  every  portion  of  the  plant.  The  gas  is 
soon  dissipated,  however,  and  a  very  large  percentage  of  the  thrips  re- 
cover from  its  effects  and  resume  normal  activity.  At  present  the  cost  of 
these  dusts  is  high.  These  difficulties  do  not  appear  to  be  insurmountable. 
If  the  manufacturers  make  as  rapid  progress  in  the  development  of  these 
dusts  in  the  near  future  as  they  have  in  the  last  two  years,  calcium  cyanide 
gives  promise  of  becoming  a  very  satisfactory  control. 

Spraying  for  Control  of  Thrips 

In  a  study  of  the  possibilities  of  sprays  for  the  control  of  this  pest, 
tests  were  made  of  a  long  list  of  materials,  including  almost  every  type  of 
contact  spray.  Preliminary  tests  eliminated  very  many  of  these  as  in- 
effective or  impracticable  from  one  cause  or  another,  and  the  field  soon 
narrowed  down  to  include  the  nicotine-soap  combinations  and  certain  oil 
sprays. 

One  of  the  greatest  problems  in  thrips  control  is  to  reach  and  kill  the 
insects  deep  down  in  the  axils  of  the  leaves  (chits),  where  they  congregate 
in  large  numbers.  On  account  of  the  peculiar  nature  of  the  plant  and  the 
smooth,  waxy  surface  of  the  leaves,  any  spray  to  be  successful  must 
possess  excellent  adhesive  and  spreading  properties,  as  well  as  insecticidal 
value.  Oil  sprays,  while  very  effective  against  all  thrips  actually  touched, 
showed  a  very  strong  tendency  to  form  into  drops  and  roll  off  the  plants 
without  thoroughly  covering  all  the  leaf  surface,  thus  forming  "islands" 
wliere  thrips  were  untouched  by  the  spray  and  so  escaped.  Nicotine  sprays 
u.sed  alone  do  not  have  the  necessary  physical  qualities.  When  they  are  com- 
bined with  soaps,  however,  they  constitute  a  spray  which  possesses  all  of 
these  qualifications  to  a  very  high  degree. 

Lack  of  machinery  has  stood  in  the  way  of  successful  use  of  sprays. 
The  ordinary  types  of  horse-drawn  sprayers  cannot  be  used  in  onion  fields. 
The  common  nozzles,  delivering  a  cone  spray,  have  not  succeeded  in  fore- 
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ing  the  spray  deep  down  into  the  narrow  space  at  the  base  of  the  inner 
leaves.  The  problem  was,  therefore,  to  develop  a  method  of  driving  the 
liquid  well  in  among  the  close-standing  plants  and  force  it  down  into  the 
axils  of  the  leaves;  also,  to  find  a  spray  of  superior  wetting  and  flowing 
qualities  that  is  toxic  to  all  stages  of  the  insect  and  has  a  killing  action 
rapid  enough  to  overcome  the  active  winged  adults. 

Nicotine  sulfate,  the  commercial  40  per  cent  solution,  coupled  with  fish- 
oil  soap,  was  found  to  answer  the  requirements  of  a  spray.  A  small  Skin- 
ner System  irrigation  nozzle,  modified  to  deliver  the  spray  at  the  desired 
angle  and  distribute  the  pressure  evenly,  has  given  good  results.  This 
delivers  a  thin,  fiat,  tan-shaped  spray  which,  with  moderate  pressure,  is 
broken  up  into  a  very  fine  mist.  The  full  force  of  the  discharge  is  con- 
fined to  a  comparatively  small  space,  so  that  the  spray  may  be  directed 
upon  the  portion  of  the  plant  desired,  with  full  advantage  of  the  amount 
of  pressure,  and  with  little  waste  of  material. 

This  flat  spray,  directed  upon  the  plants  from  the  side,  caused  a  vibra- 
tion of  the  young,  limber  leaves  which,  in  conjunction  with  the  excellent 
wetting  and  flowing  qualities  of  the  spray,  allowed  it  to  work  down  into  the 
tight  chits  and  reach  the  thrips  congregated  there.  From  our  experiments 
to  date,  a  steady  pressure  of  125  to  150  pounds  has  proven  satisfactory, 
giving  a   very  fine  mist  and  allowing  good  penetration. 

The  most  satisfactory  spray  formula   used  was  as  follows: 
Nicotine      sulfate       ("Black      Leaf      40,"       Nicotine       Sulfate       40      per 
cent",  etc.),   V2   pint  to   100  gallons    (1:1500),  Good's  No.  3   Totash  Fish- 
oil  Soap,  6-8  pounds  per  100  gallons  of  spraj'. 

The  soap  used  in  this  formula  is  soft  and  "pourable",  very  easily 
handled  and  mixed  into  the  spray.  This  product  is  of  such  uniform  con- 
sistency that  proper  dilution  can  be  made  by  measuring  the  soap  as  it  is 
drawn  from  the  container,  thus  allowing  a  saving  of  time  when  refilling 
the  spray  tank  in  the  field.  The  spray  made  on  the  above  formula  had 
excellent  spreading  and  "flowing"  qualities,  and  covered  the  smooth,  waxy 
surface  of  the  onion  tops  very  readily.  The  most  promising  feature  was 
its  tendency  to  flow  down  to  the  base  of  the  stems  and  into  the  tight  crev- 
ices, allowing  the  nicotine  to  reach  and  kill  the  colonies  of  thrips  clustered 
there.  In  addition,  the  alkali  of  the  soap  served  as  an  activator  of  the 
nicotine,  thus  hastening  its  insecticidal  action. 

In  field  tests  at  North  Sunderland,  this  spray  was  applied  to  a  section 
of  a  large  field  of  onions  which  had  become  heavily  infested  from  sets 
growing  alongside.  When  the  sets  had  been  screened  and  disposed  of, 
tliis  section  of  the  field  was  sprayed,  using  a  power  outfit  delivering  a 
steady  pressure  of  125-150  pounds,  with  two  lines  of  hose  operating.  Owing 
to  tiie  heavy,  driving  rains  and  the  mildezc  which  had  a])peared  in  tiie  iield, 
some  of  the  jilants  were  broken  down,  making  it  difficult  to  make  a 
thorough    application. 

Examination  of  the  field  tlie  day  following  the  application  sliowed  the 
following: 

Thrips   per  Average   per  Control 

100  plants  plant  Per  cent 

Sprayed  165  1-  2  97-^ 

Unsprayed  5230  52-53  — 

Despite  the  very  high  percentage  of  control  obtained,  a  second  applica- 
tion has  been  found  to  be  advisable,  for  restocking  takes  place  very  rapid- 
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]y  through  the  hatching  of  eggs  inserted  in  the  leaf  tissues.  This  second 
spraj'  should  be  applied  after  all  the  eggs  have  hatched,  and  before  the 
first  appearing  larvae  have  matured  and  left  the  plants.  Because  the 
nicotine  soap  spray  cuts  down  very  materially  larvae  hatching  for  a  period 
of  at  least  two  days  after  application,  the  period  between  the  sprays  may 
safely  be  extended  to  seven  or  eight  days. 

The  Critical  Period  in  Thrips  Infestation 

The  data  from  field  observations  and  life  history  studies  revealed  the 
fact  that  reproductive  activity  and  consequently  the  rate  of  increase  vary 
considerably  during  the   season. 

Infestation  is  comparatively  light  and  shows  no  marked  increase  up  to 
about  mid-Jul3\  From  that  point  there  is  a  steady  increase  through  that 
month,  with  a  sudden  rise  to  the  climax  of  the  season  about  the  first  of 
August.  Beyond  that  point  there  is  a  gradual  slowing  up  of  reproductive 
activity  for  the  remainder  of  the  season. 

The  critical  period  as  regards  thrips  infestation,  therefore,  occurs  dur- 
ing late  July  and  early  August.  At  this  time  the  insects  have  trans- 
ferred in  large  numbers  from  sets  and  are  rapidly  developing  an  infestation 
on  the  fields  of  seed  onions.  This  source  of  danger,  coming  as  it  does  at 
the  time  of  greatest  reproductive  activity  on  the  part  of  the  insect,  makes 
this  point  in  the  season  a  very  serious  one  for  .seed  onions,  and  emphasizes 
the  need  of  the  follow-up  spray  to  check  the  pest  as  thoroughly  as  possible 
and  give  greatest  protection  to  the  plants  at  this  particular  period. 

Conclusion 

Our  studies  to  date  have  shown  that  the  chief  source  of  thrips  infesta- 
tion of  seed  onions  is  from  nearby  fields  of  set  onions,  and  that  the  great- 
est movement  of  thrips  takes  place  at  the  time  the  sets  mature  and  are 
pulled.  This  coincides  with  the  period  of  greatest  reproductive  activitj^  on 
the  part  of  the  thrips,  and  comes  in  late  July  and  early  August. 

Both  from  the  standpoint  of  cost  and  of  effectiveness,  dusts  do  not  give 
satisfactory  control.  This  is  true  both  of  the  nicotine  dusts  and  of  the 
newer  calcium  cyanide  dusts,  although  the  latter  show  considerable  pro- 
mise. 

The  usual  type  of  spray  nozzles  proved  unsatisfactorj'  for  this  purpose, 
and  a  nozzle  delivering  a  flat  spray  has  been  developed.  This  delivers  the 
spray  where  it  is  needed,  and,  with  a  pressure  of  125-150  pounds  causes 
it  to  penetrate  the  axils  of  the  leaves  where  the  greatest  number  of  thrips 
congregate. 

Nicotine  sulfate,  1-1500,  with  Good's  No.  3  Potash  Fish-oil  Soap  added 
at  the  rate  of  3-4  pounds  per  50  gallons  of  spray  was  found  to  give  satis- 
factory control.  A  second  spraj'  application,  seven  to  eight  days  after 
the  first,  has  been  found  advisable  to  take  care  of  the  larvae  hatched  from 
eggs  laid  in  the  tissues  of  the  plant. 

The  usual  types  of  spray  machinery  are  not  well  adapted  to  operate 
in  large  fields  of  onions.  The  development  or  adapation  of  an  outfit 
which  will  conform  to  the  particular  requirements  for  the  spraying  of 
onions  presents  the  most  immediate  problem. 
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According  to  the  data  reported  in  this  bulletin,  the  task  of  marketing  the 
Massachusetts  apple  crop  ten  years  from  now  may  be  nearly  double  what 
it  is  today.  Existing  plantings,  with  no  allowance  for  new  plantings,  indi- 
cate an  increase  in  the  apple  crop,  in  the  next  ten  years,  rainging  from  240 
per  cent  for  Mcintosh  down  to  13  per  cent  for  Wealthy.  Were  this  increase 
to  come  suddenly,  or  w^ithout  preparation  on  the  part  of  growers'  organ- 
izations, it  might  be  impossible  to  market  the  crop  to  advantage.  With 
knowledge  as  to  the  probable  size  of  coming  crops,  growers  will  have  not 
only  a  guide  to  new  planting,  but  opportunity  to  develop  new  markets.  It 
was  for  the  purpose  of  attaining  this  dual  objective,  that  the  work  reported 
in  this  bulletin  was  undertaken. 


I 


Requests  for  bulletins  should  be  addressed  to 

AGRICULTURAL  EXPERIMENT  STATION 

AMHERST,  MASS. 


AN  ECONOMIC  STUDY  OF  THE  MASSACHUSETTS 
APPLE  INDUSTRY 

Bv  HUBERT  W.  YOUNT  and  LORIAN  P.  JEFFERSON 


Introduction 


The  apple  growers  of  Massachusetts,  in  common  with  those  of  the  other 
New  England  States,  have  felt  for  some  time  the  need  of  more  definite 
knowledge  of  the  apple  industry — the  number  and  ages  of  trees  of  different 
varieties,  and  the  volume  of  the  commercial  crop.  In  order  to  obtain  this 
information  it  was  determined  by  a  group  representing  the  Experiment  Sta- 
tions, State  Departments  of  Agriculture,  the  New  England  Research  Council, 
the  Federal  Bureau  of  Agricultural  Economics  and  the  New  England  Crop 
Reporting  Service,  that  a  study  should  be  made  of  the  apple  industry  of 
New  England.     The  purposes  of  this  study  were,  specifically: 

1.  To  secure  information  as  to  number  and  age  of  trees  and  the  trend  of 
planting. 

2.  To  discover  the  volume  of  the  apple  crop  and  the  amounts  put  on  the 
market. 

3.  To  discover  the  relative  importance  of  each  commercial  variety. 

4.  To  determine  the  relative  importance  of  orchards  of  different  size. 

5.  To  discover  common  orchard  practices  in  different  producing  areas. 

6.  To  learn  the  relative  importance  of  apple  growing  as  a  source  of  farm 
income. 

7.  To  determine  the  relative  importance  of  different  methods  of  marketing. 

8.  To  discover  the  extent  to  which  grading  is  done. 

9.  To  learn  the  prices  received  and  the  reasons  for  price  differences. 

10.  To  determine  available  farm  storage  space  and  the  quantities  stored. 

11.  To  determine  probable  future  production. 

Methods  and  Scope 

The  method  employed  in  Massachusetts  was  personal  interview  with  each 
owner  of  a  commercial  orchard.  For  the  purposes  of  this  study  a  commercial 
orchard  was  defined  as  one  which  contained  a  minimum  of  100  bearing  trees. 
Exceptions  were  made  in  cases  where  orchards  of  fewer  than  100  bearing  trees 
were  of  evident  commercial  importance,  or  where  there  were  considerable 
plantings  of  young  trees  which  gave  evidence  of  future  commercial  importance. 

Visits  were  made  to  over  2,000  apple  growers  and  complete  schedules  were 
secured  from  1,754,  which  is  7  per  cent  of  the  whole  number  who  reported 
apple  trees  in  the  Census  of  1925.  Tlie  growers  visited  reported  45  per  cent 
of  the  trees  and  55  per  cent  of  the  production  as  stated  in  the  Federal  Census 
of  1925.  However,  a  large  part  of  the  production  reported  to  the  Federal 
Census  is  used  on  the  farm  or  sold  for  making  into  cider,  and  it  is  estimated 
that  the  farms  included  in  this  survey  grow  over  75  per  cent  of  the  market- 
able apples  of  the  state. 

Cooperating  Agencies 

Cooperating  with  the  Department  of  Agricultural  Economics  of  the  Mass.i- 
chusetts    Experiment    Station    in    securing    this    information,    was    the    State 
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Department  of  Agriculture  which  contributed  the  salary  and  expenses  of  two 
investigators  for  field  work.  The  New  England  Research  Council  acted  as  a 
coordinating  agency,  in  order  to  insure  tiie  collection  of  uniform  data  tli rough- 
out  the  New  England  states. 


CHART    1.     Non-bearing  and  Bearing  Trees,  1925 


NON-BElARINGr 

TREES     IN     MASSACHUSETTS,  1925 


1    DOT=   200  TRCES 


BLARING 

TREES    IN    MASSACHUSETTS ,19Z5 

1    DOT    =    ZOO   TRELEIS 


88  MASS.  EXPERIMENT  STATION  BULLETIN  228 

Producing  Regions 

Apple  growing  in  Massachusetts  centers  in  several  rather  distinct  sections, 
although  apples  are  grown  for  home  consumption  in  every  part  of  the  state. 
These  are  Franklin  County,  Connecticut  Valley,  Nashoba  area  and  Essex 
County. 

The  chief  section,  lying  partly  in  Middlesex  and  partly  in  Worcester  coun- 
ties and  known  as  the  Nashoba  area,  includes  the  towns  of  Littleton,  Acton, 
Groton,  Harvard,  Stow,  Sterling,  Hudson,  Boxborough,  Bolton  and  Westford. 
Other  towns  which  form  a  southern  continuation  of  this  area  are  Berlin, 
Marlborough,  Northborough,  Westborough  and  Millbury.  Shirley,  Lunenburg 
and  Fitchburg  form  a  similar  group  to  the  northwest.  The  topography  of 
this  section  differs  from  that  in  other  apple  sections  of  the  state,  varying 
from  fairly  level  to  very  rolling.  Tlie  outstanding  characteristics  of  this  sec- 
tion are  numerous  small  orchards  and  high  production  due  to  good  orchard 
practice. 

The  Franklin  County  section,  in  the  western  part  of  the  state,  is  included 
chiefly  in  the  towns  of  Colrain,  Shelbume,  Buckland,  Charlemont  and  Ashfield. 
Few  growers  here  make  apple  growing  their  chief  business,  as  orchards  are 
mostly  secondary  to  other  farm  enterprises.  The  varieties  commonly  grown 
are  Baldwin  and  Mcintosh,  with  a  few  Greening  and  Duchess.  This  region 
is  hilly,  almost  mountainous  in  parts.  Most  of  the  orchards  are  irregular 
plantings  on  hillsides,  trees  being  set  in  blocks  in  but  few  orchards. 

Similar  in  many  respects  is  the  section  in  Essex  County  in  the  northeastern 
part  of  the  state.  Varieties  grown  here  are  chiefly  Baldwin,  with  some  Mcin- 
tosh and  small  numbers  of  other  kinds.  In  both  Essex  and  Franklin  counties 
most  of  the  orcliards  are  old  and  production  is  declining  except  in  a  few 
towns.  It  is  doubtful  if  recent  plantings  in  either  of  these  sections  have  been 
sufficient  to  offset  the  dying  of  old  trees. 

The  section  in  Hampden  and  Hampshire  counties  is  composed  of  several 
separate  areas  lying  on  the  hills  along  the  Connecticut  Valley.  The  towns  of 
Cummington,  Williamsburg,  Easthampton  and  Granville  form  that  portion 
lying  west  of  the  Connecticut  River,  while  Amherst,  Belchertown,  Hampden 
and  Wilbraham  are  included  in  the  section  east  of  the  river. 

CHART   2.     Non-bearing  and  Bearing  Trees,  by  Counties,  1925 
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In  the  southeastern  part  of  the  state  are  scattered  areas  consisting  of  a  few 
specialized  towns  in  Plymoutli  and  Bristol  counties.  Orchards  throughout  this 
section  vary  greatly  as  to  size,  care  and  varieties.  The  orchards  are,  more- 
over, much  scattered,  some  towns  having  none,  while  others  grow  large  quan- 
tities of  apples  in  orchards  of  considerable  size. 

Number  ajsd  Age  of  Trees 

A  total  of  nearly  &  million  trees  was  reported,  one-third  being  not  yet  in 
bearing.  Forty  per  cent  of  the  trees  are  in  Middlesex  County,  which  with 
Franklin  and  Worcester  counties  produces  about  thj-ee-fourths  of  the  total 
crop  reported.  The  ratio  of  bearing  and  non-bearing  trees  varies  in  differ- 
ent sections.  Only  24  per  cent  of  the  trees  of  Franklin  County  were  reported 
as  non-bearing,  while  in  Worcester  County  45  per  cent  are  not  yet  in  bearing. 
The  other  important  counties  fall  between  these  extremes. 

The  estimated  average  age  of  trees  reported  in  Massachusetts  is  seventeen 
years.  There  are  thousands  of  trees  from  thirty  to  fifty  or  more  years  of  age, 
but  the  great  number  of  trees  recently  planted  reduces  the  average  to  this 
low  figure.  According  to  the  reports  of  the  growers,  about  two-thirds  of  the 
trees  are  under  fifteen  years  of  age.  The  following  table  brings  out  the 
pertinent  facts  concerning  age  of  trees  in  1925. 


Table  1. 

Age  of  Trees  in 

Massachusetts,  1925 

Age 

Number  of 

Per  cent 

Cumulative 

Trees 

of  Total 

Per  cent 

Under  5  years 

202,077 

20.5 

20.5 

5-9  years 

259,804 

26.4 

46.9 

10  -  14  years 

188,980 

19.2 

66.1 

15  -  19  years 

64,966 

6.6 

72.7 

20-29  years 

56,382 

5.7 

78.4 

Over  30  years 

133,237 

13.5 

91.9 

Unclassified* 

79,118 

8.1 

100.0 

Total 

984,564 

100.0 

100.0 

*  "Unclassified"  means  that  the  age  of  the  trees  was  not  known.  Most  of  these, 
however,   were  old  trees. 

The  period  of  heaviest  plantings  was  between  1915  and  1920.  Although 
there  has  been  a  decline  of  20  per  cent  from  this  high  period,  new  plantings 
are  still  being  made  at  the  rate  of  30,000  to  40,000  trees  each  year. 

Fillers 

The  number  of  fillers  reported  was  only  74,000  trees,  or  about  7  per  cent 
of  the  total.  These  were  divided  equally  between  bearing  and  non-bearing, 
as  most  of  the  varieties  used  for  fillers  bear  at  an  early  age.  Fillers  are 
usually  cut  between  the  twelfth  and  fifteenth  years,  and  95  per  cent  of  those 
reported  are  under  fifteen  years  of  age.  The  age  grouping  is  fairly  uniform, 
so  that  approximately  5,000  trees  will  be  cut  each  year  for  the  next  fifteen 
years.  Several  varieties  are  used  as  fillers,  but  about  half  of  those  now 
planted  are  Wealthy.  The  Mcintosh  ranks  second  in  importance,  but  it  is 
probable  that  few  of  the  Mcintosh  fillers  will  be  removed,  since  already 
Baldwin  and  Delicious  planted  as  permanents  are  being  cut  instead  of  Mcln- 
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CHART   3.      Age  of  Trees,  1925 
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tosh.  The  Duchess,  Wagener  and  Transparent  arc  all  used  extensively  as 
fillers  and  are  of  about  equal  importance.  Growers  expressed  considerable 
dissatisfaction  with  the  filler  system  and  it  is  not  being  used  on  many  of 
the  new  plantings. 

Many  growers  were  unable  to  state  the  exact  number  of  fillers,  but  it  is 
estimated  that  the  figures  given  are  about  75  per  cent  correct,  which  would 
bring  the  total  number  of  fillers  to  approximately  100,000  trees. 


PuiXCIl'AI.    ^'ARIKTIES 

Over  100  varieties  were  reported  by  the  growers  visited,  the  number  of  each 
variety  varying  from  one  to  several  tliousand.  The  number  of  varieties  for 
which  there  is  a  definite  market  is  limited,  and  there  is  a  strong  tendency  on 
the  part  of  the  larger  growers  to  limit  production  to  four  or  five  standard 
varieties.     Most  of  the  minor  varieties  have  been  planted  in   small  orchards 
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CHAUT  i.     Non-bearing  and  Bearing  Trees  of  Leading  Varieties,   1925. 
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for  family  use  or  by  a  few  large   growers  catering  to   a  roadside   or  other 
specialized  trade. 

Baldwin 

The  Baldwin  is  the  most  important  commercial  variety  in  Massachusetts, 
making  up  40  per  cent  of  all  trees  reported.  It  is  found  in  nine-tenths  of  the 
orchards  and  its  continued  popularity  is  indicated  by  the  fact  that  nearly  half 
of  the  growers  have  young  trees.  Of  nearly  400,000  Baldwin  trees,  over  2.5 
per  cent  are  not  yet  bearing.     The  average  age,  nearly  twenty-five  years,  is 

CHART  5.     Recent  Plantings  of  Leading  Varieties,  by  Five- Year  Periods. 
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CHART   6.     Trees  Under  and  Over  Fifteen  Years  of  Age,  for  Principal  Varieties. 
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relatively  high,  one-fourth  being  over  thirty  years  old.  A  number  of  these 
old  trees  go  out  of  production  each  year,  but  the  recent  plantings  make  up 
for  this  reduction.  Baldwin  plantings  during  the  past  fifteen  years  have  been 
almost  as  heavy  as  those  of  Mcintosh.  Over  50,000  trees  have  been  set  during 
the  past  five  years,  and  the  plantings  for  the  five-year  period  previous  to  1920 
were  considerably  above  this  figure.  Nearly  half  of  the  Baldwin  trees  are 
under  fifteen  years  of  age,  and  allowing  for  the  loss  of  old  trees,  it  is  reason- 
able to  expect  a  50  per  cent  increase  in  the  crop  during  the  next  fifteen 
years.  The  popularity  of  the  Mcintosh  will  undoubtedly  reduce  future  plant- 
ings of  Baldwins.  The  Baldwin  crop  in  1924  was  over  50  per  cent  of  the 
entire  crop  of  the  State. 


Mcintosh 

The  Mcintosh  is  the  second  most  important  variety  grown  in  the  State. 
Nearly  25  per  cent  of  all  trees  are  of  this  variety  and  the  percentage  is  in- 
creasing each  year.  Of  the  240,000  Mcintosh  trees  reported,  about  half  are 
not  yet  in  bearing.  Over  90  per  cent  of  the  Mcintosh  have  been  planted 
during  the  past  fifteen  years,  which  means  that  only  a  small  number  of  the 
trees  now  bearing  have  reached  full  production.  The  heaviest  planting  occurred 
from  1915  to  1920,  an  average  of  18,000  trees  being  planted  per  year.  The 
present  annual  rate  of  10,000  trees  indicates  a  40  per  cent  decline  from  tlint 
period.  The  average  age  of  the  bearing  Mcintosh  was  twelve  years  in  1925. 
As  these  trees  mature  in  the  next  ten  or  fifteen  years  their  production  will  be 
greatly  increased.  In  addition,  about  120,000  young  trees  will  come  into  full 
bearing  during  this  period.  This  estimate  includes  no  new  plantings  and 
allows  for  a  loss  of  25  per  cent  of  the  present  young  trees.  The  production 
of  Mcintosh  in  1924  was  slightly  over  200,000  bushels,  about  one-seventh  of 
the  total  commercial  crop.  Since  the  1924  season  was  a  poor  one  for  Mcin- 
tosh, this  figure  is  below  the  average  crop. 

More  grading  is  done  on  the  Mcintosh  than  on  any  otlier  variety,  approx- 


THE  AFl'LE  IN  MASSACHUSETTS 
CHART  7.     Non-bearing  and  Bearing  Baldwin  Trees,  1925. 


93 


BALDWIN 

NON-BEARING 
TRLE.S    IN   MA55ACHUSE:TTS,  A225 

■1  DOT  =    -100    TREtS 


BALDWIN 

BElARINGi 
TRE.L5    IN   MASSACHUSETTS,  ^92.5 
■1  DOT  =  ^00  TREES 


imately  half  of  the  1924  crop  being  graded.  Of  this  amount,  15  per  cent 
were  sold  as  Fancy.  About  two-thirds  were  A's  and  the  remainder  B's, 
many  growers  reporting  as  much  as  75  per  cent  of  their  crop  as  A  grade  or 
Fancy.  Prices  received  for  Mcintosh  averaged  almost  double  those  for 
Baldwin,  varying  with  the  section  of  the  state,  the  amount  of  grading  and 
the  care  taken  in  production. 
Ten  thousand  Mcintosh  trees  were  reported  as  fillers,  divided  equally  be- 
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CHART   8.     Non-bearing  and  Bearing  Mcintosh  Trees,   1925. 


MCINTOSH 

BLARING 
TREtS    IN    MASSACHUSETTS,  ^9Z5 

^   DOT  =    -100    TRE.ES 


y^'^\ 


tween  bearing  and  non-bearing.     It  is  probable,  as  stated  above,  that  many 
growers  who  reported  Mcintosh  fillers  will  not  cut  them. 

Wealthy 

The  Wealthy  is  the  most  important  of  the  minor  commercial  varieties.  Since 
the  Baldwin  and  Mcintosh  together  make  up  over  two-thirds  of  the  total 
ninnl>er  of  trees,  no  other  single  variety  appears  hnportant  when  compared 
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with  them.  There  are  over  60,000  Wealtliy  trees  in  the  state,  of  which  nearly 
half  are  not  yet  bearing.  The  Wealthy  is  planted  primarily  as  a  filler,  and 
nearly  60  per  cent  of  the  present  number  are  used  for  that  purpose.  Over  80 
per  cent  of  the  Wealthy  plantings  are  under  fifteen  years  of  age,  and  the 
production  of  this  variety  may  be  expected  to  decline  very  little,  even  with 
the  rem'oval  of  fillers.  Plantings  during  each  of  the  five-year  periods  since 
1910  have  been  about  equal  and  the  indications  are  that  the  present  rate  of 
3,000  trees  per  year  will  continue.  Wealthy  production  amounts  to  only  5 
per  cent  of  the  total.  About  40  per  cent  of  the  Wealthies  sold  are  graded, 
and  75  per  cent  of  those  graded  were  sold  as  A's.  Disease  and  insect  damage 
made  some  difference  in  this  figure  during  the  past  season. 

Oravenstein 

The  Gravenstein  crop  is  much  larger  than  the  Wealthy  crop,  although  there 
are  fewer  trees.  Out  of  nearly  50,000  trees  reported,  40  per  cent  are  not  yet 
bearing.  The  Gravenstein  has  a  higher  percentage  of  non-bearing  trees  than 
any  other  variety  except  the  Mcintosh.  Plantings  during  the  past  five  years 
total  over  11,000  trees,  a  decline  of  3-5  per  cent  from  the  preceding  five-year 
period.  Two-thirds  of  the  Gravenstein  trees  are  under  fifteen  years  of  age, 
which  indicates  a  substantial  increase  in  production  in  the  future.  The  total 
production  in  1924  of  115,000  bushels,  an  average  of  four  busKels  per  tree, 
was  almost  double  the  Wealthy  crop.  Two- thirds  of  the  crop  was  sold  un- 
graded, but  of  the  amount  graded,  nearly  80  per  cent  M^as  A  grade. 

Delicious 

The  Delicious  is  a  comparative  newcomer  in  Massachusetts,  and  of  the  42,000 
trees  reported,  over  three-fourths  are  not  yet  bearing.  Recent  plantings  have 
been  very  heavy;  over  60  per  cent  of  all  trees  of  this  variety  have  been  set 
since  1920.  One-fourth  of  the  reporting  growers  have  Delicious  trees,  usually 
in  small  blocks  for  experimental  purposes. 

Growers  of  this  variety  report  sales  difficult  for  the  lower  grades,  but  the 
total  volume  of  production  is  not  sufficient  to  be  a  real  factor  on  the  market. 

Duchess 

The  Duchess  is  the  favorite  of  the  early  varieties,  although  there  are  only 
20,000  trees,  about  half  of  which  are  not  bearing.  This  variety  is  principally 
planted  as  a  filler,  40  per  cent  of  the  trees  reported  being  for  that  purpose. 
Plantings  have  fallen  off  during  the  past  five  years,  and  the  present  rate  of 
1,000  per  year  seems  likely  to  decrease.  Most  of  the  Duchess  trees  are  under 
Afteen  years  of  age,  since  they  are  early  bearing  and  short  lived.  Coming  on 
the  market  early,  production  is  not  an  important  factor  in  the  general  market, 
except  for  competition  with  early  Wealthies. 

Transparent 

The  Transparent  is  another  of  the  early  varieties  used  as  a  filler.  Of  the 
16,000  Transparent  trees  reported,  three-fourths  are  bearing.  The  rate  of 
planting  has  decreased  recently,  and  many  growers  express  the  intention  of 
cutting  out  these  trees.  The  poor  quality  of  the  fruit,  its  susceptibility  to 
insect  injury  and  small  size  are  some  of  the  reasons  advanced  for  discontinu- 
ing the  variety. 
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Wagener 

This  variety  has  recently  come  into  favor,  particularly  in  large  orchards. 
Eighty  growers  reported  a  total  of  15,000  trees  in  1925,  60  per  cent  of  which 
were  already  bearing.  About  50  per  cent  of  the  plantings  are  fillers.  Most 
of  the  planting  has  been  done  during  the  past  ten  years,  very  few  trees  being 
more  than  fifteen  years  of  age.  Tlie  favor  with  which  this  variety  is  being 
received  by  the  growers  indicates  that  it  will  be  of  more  importance  in  the 
future. 

Greening 

The  Rhode  Island  Greening,  one  of  the  oldest  Massachusetts  varieties,  is 
fast  passing  out.  A  total  of  14,000  trees  was  reported,  of  which  only  2,000 
were  non-bearing.  Since  most  of  the  bearing  trees  are  old,  production  per 
tree  is  high  and  a  total  of  26,000  bushels  was  reported.  The  poor  market 
for  this  variety  has  caused  many  growers  to  cut  down  their  trees.  The  va- 
riety is  of  little  commercial  importance  except  in  certain  sections  of  the 
western  part  of  the  State. 

Asfrachan 

This  variety,  formerly  a  favorite  in  the  farm  orchard,  is  now  of  little  com- 
mercial importance.  Nearly  half  of  the  13,000  trees  reported  are  non-bearing, 
and  new  trees  are  planted  at  the  rate  of  nearly  3,000  for  each  five-year  period. 
The  crop  is  about  equal  to  that  of  Transparent  or  Duchess,  and  comes  on  the 
market  at  about  the  same  time. 

Northern  Spy 

Only  1  per  cent  of  the  total  number  of  trees  reported  were  Northern  Spy, 
and  plantings  are  growing  less.  One-third  of  the  10,000  trees  reported  were 
not  bearing,  and  70  per  cent  of  the  trees  are  not  fifteen  years  of  age.  Late 
bearing  and  poor  market  demand  account  for  the  lack  of  popularity  of 
Northern  Spy  among  growers. 

Williams 

This  is  one  of  the  older  early  varieties  and  is  popular  in  a  few  sections  of 
the  state.  Only  7,000  trees  were  reported,  and  of  this  number  2,000  were  non- 
bearing.  Recent  plantings  of  over  1,000  trees  for  each  five-year  period  indi- 
cate some  increase,  which  will  probably  be  offset  by  the  cutting  of  old  trees. 
The  production  of  17,000  bushels  compares  favorably  with  the  other  early 
varieties,  but  is  not  of  sufficient  importance  to  become  a  factor  in  the  market. 

Miscellaneous  Varieties 

Many  other  varieties  were  reported,  among  tliem  Hubbardston,  Wolf  River^ 
Grimes  Golden,  Tolman  Sweet,  Pippin,  etc.,  none  of  which  is  of  conmiercial 
importance. 


Size  of  Bearing  OncitAKn 

Tlie  size  of  tlic  producing  orchard,  measured  in  bearing  trees,  varies  from 
a  few  trees  to  as  many  as  12,000.  Tlie  average  for  all  the  growers  visited  is 
3-54  bearing  trees.  Over  half  report  fewer  tlian  200  bearing  trees  and  the 
most  coinnion   size  is  about   150  trees. 
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The  size  of  orchard  varies  with  tlie  section  of  the  state.  Hampshire  County 
has  the  highest  average  with  510  bearing  trees.  This  does  not  mean  that  most 
of  the  orchards  are  larger  than  in  other  sections,  but  that  there  are  more  l^rge 
orchards.  Tlie  most  common  size  is  the  same  for  all  counties,  from  100  to 
199  trees.  Worcester  County  ranks  second  in  size  with  an  average  of  411 
trees,  while  Hampden  County,  with  192,  is  low.  Norfolk,  Bristol  and  Plymouth 
average  under  300  trees,  indicating  few  large  orchards  in  those  sections. 

Ninety-five  growers  had  no  bearing  trees,  but  reported  young  orchards 
containing  nearly  one-fourth  of  the  total  number  of  non-bearing  trees.  This 
group,  comprising  only  5  per  cent  of  the  growers,  averages  over  900  young 
trees  per  orchard  and  includes  some  of  the  largest  single  plantings  in  the  state. 

Nearly  one-fifth  of  the  growers  visited  own  bearing  orchards  of  less  than 
100  trees.  This  group  of  orchards  represents  blocks  of  young  plantings  or  old 
orchards  that  are  well-cared  for  and  commercially  important  in  their  section. 
Many  of  these  growers  have  maintained  a  relatively  profitable  farm  orchard 


CHART  9.     Size  of  Bearing  Orchards,  1925. 
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for  years  and  are  gradually  increasing  their  plantings.  This  is  indicated  by  the 
fact  that  they  reported  only  3  per  cent  of  the  bearing  trees,  but  nearly  16 
per  cent  of  the  non-bearing  trees. 

Recent  plantings  have  been  very  heavy  on  small  orchards  and  nearly  half 
the  non-bearing  trees  were  reported  by  men  having  fewer  than  500  trees. 
Nearly  three-fourths  of  the  trees  not  bearing  have  been  planted  by  men  with 
comparatively  small  bearing  orchards,  or  by  men  just  entering  the  business. 

A  comparison  of  the  ages  of  trees  in  orchards  of  different  sizes  shows  that 
those  in  orchards  of  1,000  or  more  bearing  trees  are  relatively  young.  Most 
of  them  have  been  set  within  the  past  fifteen  years.  Old  trees  are  found 
chiefly  in  the  small  orchards  and  the  production  per  bearing  tree  averages 
nearly  twice  that  in  the  large  orchards.  For  this  reason  the  small  orchards  of 
the  state  produce  relatively  more  of  the  crop  than  the  large  orchards. 
Orchards  of  fewer  than  200  bearing  trees  produce  one-fourth  of  the  crop,  and 
half  the  commercial  production  comes  from  orchards  of  fewer  than  500  bear- 
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CHART   10.     Percentage  of  all  Bearing  and  all  Non-bearing  Trees  in  Orchards 
of  Different  Sizes,   1925. 
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ing  trees.  It  is  evident  that  the  small  orchard  will  be  a  very  important 
factor  in  the  future  market. 

Preference  for  the  different  varieties  varies  with  the  size  of  orchard.  The 
large  orchards  have  fewer  varieties,  carefully  selected  with  a  view  to  balanced 
farm  organization  and  market  demand.  In  general,  the  percentage  of  Mcin- 
tosh increases  wiLh  the  size  of  orchard  and  the  percentage  of  Baldwin  de- 
creases. The  large  orchards  average  one-third  Baldwin  and  over  one-half 
Mcintosh.  There  is  a  tendency  for  large  growers  to  plant  only  Baldwin  and 
Mcintosh  as  permanent  varieties,  at  the  rate  of  two  Mcintosh  to  one  Baldwin. 
Most  of  the  bearing  Wealthy  and  Wagener  trees  are  in  the  large  orcliards  as 
fillers,  as  are  a  large  proportion  of  Duchess  trees. 

Over  two-thirds  of  the  trees  in  small  orchards  with  many  varieties  are 
Baldwin.  The  Mcintosh  comprises  about  one-fourth  of  the  average  small 
orchard,  although  there  are  many  which  contain  none  of  this  variety.  Most 
of  tlie  bearing  Gravenstein  are  also  found  in  small  orchards.  The  conclusion 
may  be  drawn  that  future  increases  in  Mcintosh  production  will  come  largely 
from  large  orchards,  while  the  greater  part  of  the  Baldwin  crop  will  be  pro- 
duced on  farms  with  relatively  small  orchards. 


Sources  of  Income 

Most  Massachusetts  apple  growers  do  not  depend  solely  upon  fruit  for 
their  income.  Specialized  fruit  farms  form  onlj''  a  small  percentage  of  tlie 
total  number  and  raise  less  than  15  per  cent  of  the  crop.  In  many  cases 
fruit  growing  is  a  side-line  and  of  secondary  importance  to  the  dairy  herd. 
In  Middlesex  County  fruit  furnishes  40  per  cent  of  the  grower's  income; 
dairying  supplies  35  per  cent;  vegetables,  15  per  cent;  and  poultry,  5  per 
cent.     The  remainder  comes  from  a  variety  of  sources.     It  is  sii>ni(icant  that 
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in  the  most  highly  specialized  fruit  section  of  the  state  dairying  is  almost  as 
important  a  source  of  income  as  fruit. 

In  the  western  part  of  the  state,  especially  in  Franklin  County,  dairying  is 
more  important  than  fruit,  and  these  two  items  make  up  95  per  cent  of  the 
income  of  the  average  grower.  Sales  of  hay  and  wages  from  outside  work 
make  up  most  of  the  remainder.  In  Hampshire  and  Hampden  counties  dairy- 
ing is  more  important  than  fruit,  but  poultry,  vegetables,  hay  and  other  crops 
furnish  a  large  part  of  the  total  farm  income. 

On  most  fruit  farms  there  are  not  more  than  two  principal  sources  of 
income.  Fruit  and  dairying  are  most  common  in  all  sections  of  the  state, 
except  in  the  areas  close  to  Boston.  In  this  section  more  attention  is  given 
to  vegetable  crops,  and  fruit  and  vegetable  gardening  are  the  usual  combina- 
tion. This  applies  to  those  sections  of  Essex,  Middlesex,  Norfolk  and 
Plymouth  counties  within  easy  trucking  distance  of  Boston  and  its  suburbs. 
In  other  sections,  fruit  and  poultry  make  a  profitable  combination  on  the 
farm  with  a  moderate  size  of  orchard. 

Many  specialized  growers  are  combining  orchard  fruits  with  small  fruits. 
Raspberries,  currants  and  strawberries  are  usually  planted,  and  peaches  have 
been  successful  in  a  few  sections. 


Orchard  Practice 

A  part  of  the  survey  was  concerned  with  the  usual  orchard  practices  com- 
mon among  fruit  growers  in  various  sections.  The  results  show  to  what  de- 
gree scientific  methods  have  been  adopted  as  well  as  the  practices  of  success- 
ful growers. 

Pruning 

It  was  found  that  81  per  cent  of  the  growers  prune  every  year,  although 
this  figure  is  to  some  extent  misleading,  since  many  growers  replied  that  they 
"prune  some  every  year".  Many  orchards  are  practically  untouched  and  from 
observation  it  is  estimated  that  not  over  two-thirds  of  the  trees  are  thoroughly 
pruned  every  season.  Fifteen  per  cent  of  the  growers  stated  that  they  prune 
only  occasionally,  while  1  per  cent  do  not  prune  at  all. 

Cultivation 

Over  two-thirds  of  the  orchards  are  in  sod  and  one-third  are  handled  by 
clean  cultivation  or  with  a  cover  crop.  Many  growers  reported  on  more 
than  one  orchard,  so  that  the  actual  number  of  bearing  orchards  in  cultiva- 
tion is  only  about  25  per  cent  of  the  total.  A  wide  variety  of  cover  crops 
was  reported,  buckwheat,  rye  and  millet  being  common.  The  usual  practice 
is  to  cultivate  the  yo\mg  orchard,  but  leave  it  in  sod  after  it  begins  to  bear. 

Fertilizer 

Three  growers  out  of  four  apply  fertilizer  in  some  form  every  year.  A 
uide  variety  of  materials  is  used,  but  nitrate  of  soda  is  the  most  common,  60 
per  cent  of  the  growers  reporting  its  use.  Over  half  of  the  growers  use 
l)arnyard  manure.  Acid  phosphate  is  used  by  7  per  cent  of  the  growers,  while 
4  per  cent  use  a  complete  fertilizer.  Only  a  few  users  of  sulfate  of  ammonia 
were  found.  Other  growers  reported  the  use  of  bone  meal,  wood  ashes, 
potash,  tankage  and  wool  scourings.  Three  per  cent  of  the  growers  use  no 
fertilizer. 


100  MASS.  EXPERIMENT  STATION  BULLETIN  228 

Spraying 

The  number  of  sprays  varies  widely.  The  calyx  spray  is  almost  universal. 
Either  the  dormant  or  delayed  dormant  spray  is  used  by  80  per  cent  of  the 
growers,  the  pink  by  60  per  cent,  and  the  pre-pink  by  only  32  per  cent. 
Nearly  one-fourth  of  the  growers  reported  the  use  of  sprays  in  addition  to 
those  mentioned.  The  number  varied  from  one  to  six,  used  principally  for 
Mcintosh.  Dusting  is  not  popular,  only  thirty  growers  now  using  it,  and 
several  of  them  expressed  the  intention  of  abandoning  it  in  favor  of  liquid 
sprays. 

Thinning 

Twenty-five  per  cent  of  the  growers  do  some  thinning,  but  with  many  it  is 
not  a  regular  practice.  Mcintosh  is  the  variety  usually  thinned,  but  all  of 
the  early  varieties  are  thinned  to  some  extent.  Only  a  few  growers  reported 
thinning  all  varieties.  The  distance  varies  with  the  grower,  but  one  apple  to 
a  spur  and  keeping  the  fruit  from  touching  are  the  usual  practices.  A  few 
growers  thin  to  the  recommended  distance  of  six  to  eight  inches.  The  prac- 
tice is  spreading  and  many  growers  are  convinced  of  its  value,  although 
unable  to  do  very  much  thinning  on  account  of  lack  of  time  or  experienced 
help. 

Peodttctiox 

A  total  production  of  1,712,000  bushels  was  reported,  and  of  this  amount 
88  per  cent  was  sold  as  marketable  fruit.  The  farm  consumption  is  relatively 
high,  due  to  the  large  number  of  small  orchards.  A  small  amount  of  salable 
fruit  is  manufactured  on  the  farms,  principally  for  jellies,  apple  butter  and 
similar  products. 

Over  12  per  cent  of  the  total  production  reported  was  culls  or  cider  apples. 
In  Franklin  County  20  per  cent  of  the  production  was  culls,  ciders  or  waste, 
partly  due  to  poor  quality  and  partly  because  of  the  sale  of  wild  apples  for 
cider.  In  the  better  commercial  sections,  the  defective  and  cull  fruit  aver- 
ages from  8  to  10  per  cent  of  the  total.  Two-thirds  of  the  culls  are  sold  for 
cider,  and  13  per  cent  are  made  into  cider  or  other  apple  products  on  the 
farm.  A  few  are  fed  to  livestock  and  apparently  about  3  per  cent  are 
wasted,  most  of  the  waste  occurring  in  the  poor  fruit  sections. 

Marketing 

Grades 

Grading  in  some  form  is  practiced  by  two-thirds  of  the  growers.  Most  of 
the  grading  is  done  by  hand,  only  80  graders  being  reported.  The  favorite 
graders  are  the  Pease  and  Cutler  with  a  few  machines  of  each  of  a  half-dozen 
other  makes.  The  number  of  grades  varies  with  the  grower,  the  amount  and 
the  quality  of  the  crop,  the  varieties  grown,  and  the  custom  of  the  section. 
Many  growers  do  not  distinguish  between  sorting  and  grading,  and  much  of 
the  grading  reported  means  nothing  more  than  the  removal  of  small  and 
defective  fruit.  Three-fourths  of  the  growers  sell  only  one  or  two  grades 
of  apples.  Growers  reporting  one  grade  do  not  sell  their  defective  fruit, 
using  it  on  the  farm;  when  two  grades  are  sold,  one  of  them  is  usually  culls. 
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Only  209  growers  reported  the  sale  of  more  than  two  grades,  while  23  report- 
ed as  many  as  four  or  more  grades. 

Massachusetts  apples  are  sold  in  three  graded  and  three  ungraded  classes. 
The  graded  classes  are  Fancy,  A  and  B.  Tlie  ungraded  include  one  class 
from  which  legal  grades  have  been  removed;  one  from  which  culls  and  ciders 
only  have  been  removed;  and  one  which  includes  all  apples  as  they  come  from 
the  tree.  The  usual  grades  for  the  growers  reporting  three  grades  are  A,  B 
and  culls  or  ungraded.  Less  than  1  per  cent  of  the  growers  make  a  practice 
of  putting  up  a  Fancy  grade.  There  is  a  widespread  belief  that  too  close 
grading  is  not  profitable,  and  prices  received  offer  some  justification  for  this 
belief. 

The  percentage  of  each  grade  varies  with  the  variety.*  The  following  table 
shows  the  distribution  into  market  classes  of  the  crop  of  1924.  It  will  be 
noted  that  in  every  case  the  highest  proportion  of  apples  was  sold  as  "un- 
graded, culls  and  ciders  out",  and  that  65  per  cent  of  all  apples  were  sold 
ungraded.  Sixty-three  per  cent  of  all  graded  fruit  was  found  to  be  in  A 
grade. 

By  varieties,  it  is  of  interest  that  Delicious  apples  show  the  highest  per- 
centage of  Fancy,  more  than  10  per  cent  being  reported  in  this  class,  in  con- 
trast with  less  than  3  per  cent  for  all  varieties.  This  is  to  be  accounted  for 
by  the  fact  that  the  market  demand  for  this  variety  is  almost  entirely  for  the 
better  grades.  Northern  Spy  shows  a  higher  proportion  of  A  grade  than  any 
other  variety,  36  per  cent,  and  the  Mcintosh  stands  second  with  30  per  cent 
in  this  grade.  Mcintosh  likewise  has  the  highest  percentage  of  graded  fruit. 
Only  35  per  cent  of  the  Baldwin  crop  was  reported  graded.  This  variety  is 
grown  largely  in  small  orchards,  where  comparatively  little  grading  is  done. 

*   Summer   varieties   include  Duchess,   Transparent,   Williams,   Astrachan,   etc. 
Pall  varieties  include  Mcintosh,   Wealthy,   Gravenstein. 
Winter  varieties  include  Baldwin,   Northern  Spy,  Delicious,  Wagener,   Greening,   etc. 
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Table  2.     Percentages  in  Grades  of  Summer,  Fall  and  Winter  Apples,  1921. 


Grade 

Summer 

Fall 

Winter 

Total 

Graded: 

Fancy 

2.9 

5.4 

1.69 

2.76 

A 

24.5 

28.9 

19.95 

22.6 

B 

9.95 

10.1 

9.6 

9.8 

Total  graded 

37.35 

44.4 

31.24 

35.16 

Ungraded: 

A  and  B  out 

1.75 

1.17 

1.23 

1.24 

Culls  and  ciders  out 

52.0 

44.4 

44.5 

45.0 

Tree  run 

7.5 

9.2 

20.5 

16.9 

Other  salable* 

1.4 

.75 

2.22 

1.78 

Total  ungraded 

62.65 

55.52 

68.45 

64.92 

*  "Other  salable"  includes  apples  used  for  farm  consumption  and  for  farm  manu- 
facture, exclusive  of  culls  and  ciders.  These  probably  belong  largely  with 
ungraded. 

Furthermore,  the  Baldwin  commonly  produces  few  apples  of  the  higher  grades, 
making  the  cost  of  grading  too  high  for  profit. 

Methods  of  Sale 

The  method  of  sale  varies  with  the  locality.  Fifteen  different  methods  were 
reported,  but  four  are  outstanding.  The  commission  man  is  the  most  import- 
ant figure  in  marketing  the  crop,  and  over  one-third  of  all  Massachusetts 
apples  are  sold  through  the  various  commission  houses  of  the  state.  Country 
buyers,  including  peddlers,  handle  nearly  one-fourth  of  the  crop,  and  in  some 
sections  as  much  as  three-fourths.  More  than  10  per  cent  is  sold  outright 
to  wholesalers  and  an  equal  amount  goes  to  retail  grocers.  Direct  sales  to 
consumers  in  one  of  several  ways  account  for  most  of  the  remainder  of  the 
crop. 

Door  to  door  sales  are  most  common  in  the  Connecticut  Valley  and  the 
southeastern  part  of  the  state,  about  20  per  cent  of  all  apples  in  these  dis- 
tricts being  so  distributed,  while  less  than  8  per  cent  in  Middlesex  and  Wor- 
cester counties  are  sold  by  this  method. 

Roadside  stands  sell  about  one-fourth  of  the  apples  reported  in  the  south- 
eastern part  of  the  state,  while  but  4  per  cent  in  Middlesex,  Worcester  and 
the  western  counties  are  sold  in  this  way. 

Sales  to  retailers  comprise  but  12  per  cent  of  all  sales  in  Middlesex  and 
Worcester  counties,  although  in  some  other  sections  retailers  receive  as  high 
as  34  per  cent  of  all  apples. 

While  sale  on  commission  is  the  most  important  method  for  the  state  as  a 
whole,  its  use  is  by  no  means  uniform.  Only  1  per  cent  in  Franklin  County 
are  so  reported.  In  the  central  part  of  the  state  where  it  is  used  most,  an 
average  of  42  per  cent  of  the  apples  are  handled  by  commission  men. 

Sales  to  country  buyers,  who  may  be  wholesalers,  retailers  or  hucksters, 
are  most  common  in  Franklin  County,  where  they  receive  65  per  cent  of  the 
apples.  In  the  remainder  of  the  state  country  buyers  purchase  only  12  per 
cent  of  the  apples  sold.  Two  per  cent  of  the  apples  reported  were  exported, 
and  these  mostly  on  commission.     Few  exporters  buy  apples  outright. 

A  comparison  of  methods  of  sale  and  varieties  of  apples  shows  that  of  all 
apples  sold  directly  to  consumers,  either  at  the  roadside  or  from  door  to  door. 
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CHART   12.     Methods  of  Sale  Used  by  Growers,  1924. 
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6  per  cent  are  summer  varieties,  24  per  cent,  fall;  and  70  per  cent  winter 
varieties.  Of  apples  sold  to  retail  distributors,  5  per  cent  are  summer,  21  per 
cent  are  fall,  and  73  per  cent  winter  varieties.  Winter  apples  comprise  80 
per  cent  of  wholesalers'  purchases;  less  than  3  per  cent  are  summer  apples, 
and  16  per  cent  are  fall  varieties.  Sales  on  commission  are  made  up  of  54 
per  cent  winter  apples,  38  per  cent  fall  varieties  and  8  per  cent  summer 
varieties. 

Of  1,200,000  bushels  on  which  the  methods  of  sale  were  reported,  69,000 
were  summer  apples,  326,000  were  fall,  and  797,000  winter  varieties.  Table 
XIV  (appendix)  shows  that  there  is  considerable  difference  in  the  methods  of 
selling  early  and  late  varieties.  Large  growers  produce  most  of  the  summer 
and  fall  apples,  which  are  more  perishable  than  the  later  varieties  and  must 
therefore  be  marketed  as  quickly  as  possible.  Over  60  per  cent  of  these  apples 
are  shipped  to  the  wholesale  markets,  nearly  half  of  them  to  commission  men. 

Country  buyers  purchase  a  smaller  percentage  of  early  apples  than  of  the 
late  varieties,  because  they  prefer  a  storable  apple  of  comparatively  low 
grade.  Most  of  the  sales  to  country  buyers  are  Baldwin.  A  larger  propor- 
tion of  early  than  of  late  apples  is  sold  at  roadside  stands,  automobile  traffic 
being  heaviest  in  the  late  summer  and  early  fall. 
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Peices 

A  study  of  prices  received  for  apples  of  different  grades  shows  that  graded 
fruit  averages  more  than  25  cents  a  bushel  above  ungraded  fruit.  Local  prices 
are  more  valuable  to  the  fruit  grower  than  a  general  average,  and  although 
price  information  was  obtained  for  all  fruit  sold,  it  is  not  possible  to  present 
here  all  the  figures  obtained.  Two  sections,  consisting  of  two  towns  in  Frank- 
lin County  and  three  towns  in  the  Nashoba  area,  have  been  chosen  as  tj-pical. 

In  the  Nashoba  district  apples  are  commonly  sold  in  boxes  and  the  per- 
centage of  graded  fruit  is  higher  than  in  Franklin  County,  where  most  apples 
are  sold  ungraded  and  packed  in  barrels.  Sales  in  the  Nashoba  area  are 
mostly  on  commission  in  Boston,  within  easy  hauling  distance.  In  Franklin 
County  the  most  common  method  of  sale  is  to  country  buyers  who  come  to  the 
orchard,  make  whatever  bargain  they  can  with  each  grower,  and  buy  the 
apples  at  the  farm.  These  differences  in  method  are  undoubtedly  factors 
which  contribute  largely  to  the  differences  in  price  reported  from  the  two 
sections. 


Table  3.     Average  per  Bushel  by  Grades  of  Leading  Varieties, 
in  Two  Selected  Districts,  1924 

Three  Towns  in  the  Nashoba  District 


Ungraded, 

Variety 

A 

B 

Culls  and  Ciders 

Tree 

All 

Out 

Run 

Grades 

Baldwin 

$1.44 

$1.18 

$1.02 

$1.15 

$1.26 

Mcintosh     . 

2.14 

1.81 

1.58 

1.64 

1.95 

Wealthy 

1.49 

1.41 

1.37 

1.15 

1.40 

Two  Towns  in  Franklin  County 


Baldwin 

1.12 

.91 

1.03 

.52 

1.01 

Mcintosh 

2.04 

1.70 

1.57 

1.45 

1.63 

Wealthy 

1.33 

1.03 

1.34 

.88 

1.06 

The  accompanying  chart.  Chart  13,  presents  the  comparison  of  tlie  prices 
and  the  proportion  of  graded  and  ungraded  fruit  sold  of  each  of  the  four 
leading  varieties,  Baldwin,  Gravenstein,  Mcintosh  and  Wealthy,  for  the  two 
sections  under  consideration.  It  will  be  noted  that  the  average  prices  in  the 
towns  of  the  Nashoba  area  run  uniformly  higher  than  in  the  towns  of  Frank- 
lin County  for  similar  varieties  and  grades,  (cf.  Table  3).  These  differences 
are  caused  by  accessibility  of  market,  methods  of  sale,  quality  of  fruit,  and 
the  amount  of  grading  done,  but  it  is  obviously  difficult  to  determine  which 
has  the  greatest  effect  on  price. 

Baldwins,  of  which  69  per  cent  are  graded  in  the  towns  of  the  Nashoba  dis- 
trict, returned  an  average  price  of  $1.26  per  bushel.  In  the  two  Franklin 
County  towns,  with  41  per  cent  graded,  this  variety  brought  $1.01  a  bushel. 
This  margin  of  25  cents  represents  the  average  difference  in  price  for  all 
grades  between  the  two  areas. 
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CHART   13.     Amount  of  Grading  and  Average  Prices  Paid  to  Growers  in  Two 
Typical  Sections,   1924. 
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The  greatest  difference  in  price  between  all  graded  and  all  ungraded  in  both 
districts  is  for  Mcintosh,  amounting  to  a  little  more  than  50  cents  a  bushel. 
Mcintosh  prices  averaged  from  50  per  cent  to  100  per  cent  higher  than  those 
received  for  any  other  commercial  variety.  The  Baldwin  prices  are  lower 
than  those  of  any  other  variety,  probably  because  of  the  quantities  available 
and  the  relatively  low  quality.  Prices  received  for  Wealthy  and  Gravenstein 
apples  average  above  those  of  most  winter  varieties. 


Markets 

Massachusetts  apples  are  distributed  widely,  going  by  carlots  to  markets  as 
far  west  as  Chicago  and  as  far  south  as  "Washington.  From  the  reports  of 
growers  it  is  estimated  that  15  per  cent  of  the  Massachusetts  crop  is  sold 
outside  the  state,  principally  in  New  York. 

A  large  amount  of  fruit  in  western  Massachusetts  is  sold  to  storage  com- 
panies and  other  dealers  from  New  York  State.  The  Connecticut  Valley 
furnishes  fruit  to  Hartford,  Providence  and  New  Haven.  Providence  is  an 
important  market  also  for  the  central  and  southeastern  sections,  and  prices 
average  higher  on  Rhode  Island  markets  than  on  the  local  markets  in  those 
sections. 

Boston  is  the  most  important  Massachusetts  market,  receiving  over  one- 
third  of  the  crop.  Worcester  and  Springfield  are  important  markets  in  the 
western  part  of  the  state,  and  are  supplied  almost  entirely  from  nearby 
producing  areas.  Smaller  cities,  such  as  Pittsfield,  Holyoke,  Greenfield,  Lowell 
and  Haverhill  consume  large  quantities  of  apples  supplied  locally.  In  some 
cities  large  quantities  are  sold  by  growers  to  retailers,  while  in  others  sales 
are  almost  entirely  to  wholesalers  or  on  commission.  Most  of  the  smaller 
tnv/ns  and  cities  are  partly  supplied  with  local  fruit  through  door-to-door  sales. 


106  MASS.  EXPERIMENT  STATION  BULLETIN  228 

Exports 

Only  2  per  cent  of  the  crop  of  1924  was  reported  as  exported.  Most  ex- 
ports are  handled  on  commission,  the  hazards  of  the  business  being  so  great 
that  in  general  the  dealers  do  not  care  to  buy  outright  for  export.  A  few 
growers  have  exported  considerable  portions  of  their  apple  crop  for  a  good 
many  years.  These  men  have  learned  to  pack  for  foi-eign  markets  so  that 
comparatively  few  "slack"  packages  appear  among  their  shipments. 

Storage 

Growers  report  available  storage  space  for  919,000  bushels,  but  less  than 
20  per  cent  of  the  available  space  was  used  in  1924.  The  farm  cellar  is  the 
usual  place  of  storage,  although  more  storage  buildings  are  built  each  year. 
Many  growers  with  young  orchards  intend  to  build  or  enlarge  their  storage 
space  as  their  orchards  come  into  full  bearing. 

Of  the  227,000  bushels  stored  by  farmers  in  1924,  over  -50,000  bushels  were 
placed  in  city  storage  warehouses.  Boston  handles  half  of  the  fruit  going 
into  city  storage,  but  some  storage  was  reported  in  Worcester,  Springfield, 
Greenfield,  Fall  River  and  ProvidcHce. 

The  late  winter  varieties,  such  as  Baldwin,  make  up  the  largest  part  of 
fruit  stored  on  farms.  These  are  usually  kept  until  the  holiday  season  or 
later.  Many  growers  who  supply  their  local  markets  from  storage  holdings, 
frequently  have  fruit  on  hand  as  late  as  March  or  April.  However,  the  bulk 
of  the  fruit  in  farm  storage  is  usually  disposed  of  by  January. 

More  Mcintosh  are  stored  each  year,  and  they  are  held  for  a  longer  time 
than  formerly.  Most  of  the  storage  holdings  are  sold  out  by  the  end  of  the 
holiday  season. 

Transportation     ' 

Information  on  methods  of  transportation  shows  that  at  some  point  in  their 
distribution  95  per  cent  of  all  Massachusetts  apples  mai-keted  are  hauled  by 
motor  truck.  This  may  be  all  the  distance  to  market,  or  the  haul  may  be 
completed  by  rail.  The  same  is  true  of  hauls  by  wagon,  whicli  are  confined 
almost  entirely  to  Franklin  County  shipments.  Over  70  per  cent  of  all  Massa- 
chusetts apples  shipped  in  carlots  during  the  four  years  1920  to  1923  were 
from  this  county. 

Future  of  the  Industry 

The  future  of  the  apple  growing  industry  in  Massachusetts  and  its  profit- 
ableness to  the  farmer  depend  upon  the  amount  and  quality  of  future  pro- 
duction. With  favorable  growing  conditions,  there  is  no  doubt  but  that  pro- 
duction of  all  of  the  important  commercial  varieties  will  increase  each  year. 
Large  numbers  of  trees  are  just  coming  into  bearing  and  yields  will  increase 
with  maturity.  Many  of  the  large  orchards  of  the  state  now  bearing  will  not 
reach  full  production  for  at  least  ten  years,  and  over  300,000  trees  not  bear- 
ing at  present  will  come  into  bearing  during  the  period.  Barring  the  possi- 
bility of  a  disastrous  winter  which  may  kill  the  trees,  the  estimated  future 
production,  together  with  the  number  of  bearing  trees  for  the  leading  varieties, 
is  indicated  in  the  following  table. 
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Table  4.     Estimate  of  Future  Production  of  Four  Commercial  Varieties 
of  Apples  on  1754  Farms  in  Massachusetts,  1924-1940   (bushels) 


Year 

Baldwin 

McIntosh 

Wealthy 

CvRAVENSTEIN 

Bearing 
Trees 

Pro- 
duction 

Bearing 
Trees 

Pro- 
duction 

Bearing 
Trees 

Pro- 
duction 

Bearing 
Trees 

Pro- 
duction 

1924 
1930 
1935 
1940 

280,000 
310,000 
350,000 
375,000 

790,000 

950,000 

1,200,000 

1,300,000 

118,000 
175,000 
235,000 
250,000 

205,000 
400,000 
700,000 
900,000 

36,000 
38,000 
40,000 
35,000 

66,000 
70,000 
75,000 
70,000 

28,000 
32,000 
35,000 
40,000 

115,000 
140,000 
175,000 
200,000 

Table  5.     Estimates  of  Future  Commercial  Apple  Production 
in  Massachusetts   (bushels) 


Year 

1754  Farms 

State 
Total 

Per^  cent 

Increase 

Over  1924 

Four 

Varieties 

Total 

1924 
1930 
1935 
1940 

1,200,000 
1,560,000 
2,150,000 
2,470,000 

1,500,000 
1,950,000 
2,730,000 
3,135,000 

1,750,000 
2,275,000 
3,185,000 
3,610,000 

30 

82 
107 

It  is  estimated  that  the  total  commercial  crop  of  the  state  will  increase  at 
least  100  per  cent  within  fifteen  years.  The  largest  part  of  this  increase  will 
be  Baldwin  and  Mcintosh,  and  the  latter  will  undoubtedly  show  the  greatest 
increase  of  any  variety.  In  making  the  above  estimates  an  estimated  loss  of 
from  10  to  40  per  cent  of  the  trees  was  deducted,  depending  upon  the  variety 
and  age  group.  The  largest  deductions  were  made  from  the  recent  plantings, 
particularly  of  Baldwin.  Allowances  were  also  made  for  old  trees  dying  out, 
and  for  removal  of  fillers.  The  estimates  for  1935  and  1940  include  probable 
plantings  during  the  next  ten  years  at  a  continual  annual  decrease  of  10  per 
cent  from  the  present  rate.  It  is  probable  that  by  1935  plantings  will  not  be 
sufficient  to  replace  losses  of  old  trees.  Annual  plantings  of  at  least  30,000 
trees  are  necessary  to  maintain  a  million  bearing  trees. 

It  is  estimated  that  within  ten  years  100  of  the  largest  growers  of  the  state 
will  be  producing  approximately  one-half  of  the  crop.  On  farms  of  this  tj^e 
a  high  production  per  tree  and  high  quality  are  the  rule,  and  this  fact  has  an 
important  bearing  on  future  estimates  of  the  total  crop.  Each  year  will  see 
a  larger  part  of  the  commercial  crop  produced  by  professional  fruit  growers, 
in  orchards  planted  during  the  past  ten  or  fifteen  years.  Production  in  the 
small  orchards  may  be  expected  to  increase  on  account  of  recent  plantings, 
hut  this  increase  will  be  partly  offset  by  the  dying  of  old  trees  which  now 
]:ir'>-elv  make  up  this  type  of  orchard.     It  is  probable  that  the  quality  of  fruit 
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grown  in  the  small  orchard  will  be  poorer  than  that  of  the  large  orchard 
because  less  care  is  given  to  growing,  handling  and  marketing.  Most  of  the 
small  growers  do  not  have  the  time  or  equipment  to  produce  and  pack  the 
best  grades  of  fruit. 

COXCLUSIOXS 

Securing  profitable  markets  for  the  probable  increase  in  production  is  a 
matter  of  the  utmost  importance.  One  possible  outlet  is  the  building  up  of 
new  markets  outside  of  New  England.  Many  dealers  consider  New  York 
City  as  a  promising  market  for  Mcintosh  apples.  This  variety  is  coming  into 
favor  and  there  is  a  growing  demand  for  Massachusetts  Mcintosh  because  of 
tlie  excellent  flavor  and  color.  A  few  growers  are  now  selling  in  Philadelphia, 
and  further  development  of  this  market  and  others  west  and  south  is  pos- 
sible, especially  for  Mcintosh. 

A  larger  quantity  of  high  grade  home-grown  apples,  particularly  Mcintosh, 
is  reducing  the  sale  of  Western  apples  on  local  markets.  Doubtless  this  sup- 
planting of  Western  apples  can  be  carried  still  further. 

According  to  the  Federal  Census  reports  the  number  of  bearing  trees  in 
other  New  England  states  is  declining,  and  while  recent  plantings  have  been, 
heavy,  they  have  not  been  sufficient  to  offset  the  dying  of  old  trees.  This 
decline  will  probably  reduce  outside  competition  on  local  markets  to  some 
extent. 

Exporters  report  a  growing  demand  for  American  apples  of  good  grade  in 
foreign  markets.  This  market  should  be  carefully  guarded  from  apples  of 
poor  quality.  Indeed,  one  method  of  improving  the  market  generally  is  by 
keeping  low  grade  apples  off  the  market  entirely.  Some  growers  find  it  more 
profitable  to  make  apples  of  B  and  lower  grades  into  cider  and  other  by- 
products than  to  send  them  to  market.  More  care  in  growing,  grading  and 
packing  fruit  will  mean  profits  instead  of  losses  in  the  future. 

A  strong  organization  of  fruit  growers  for  the  marketing  of  Massachusetts 
apples  should  be  able  to  create  or  find  more  profitable  markets  for  good 
grades  of  apples.  An  association  of  this  sort  could  advertise  more  success- 
fully than  any  individual.  Advertising  oft'ers  possibilities  in  building  prefer- 
ences for  Massachusetts  fruit  in  local  markets;  and  it  is  also  possible  that 
through  well-planned  advertising  people  may  be  led  to  use  more  apples. 

Under  present  conditions,  the  careful  grower  will  not  plant  more  trees 
until  the  market  situation  has  been  adjusted.  Growing  high  grade  fruit 
will  remain  profitable,  although  it  is  possible  that  the  increase  in  crop  will 
have  some  effect  in  lowering  prices.  Owners  of  small  orchards  are  urged  not 
to  increase  their  plantings  unless  they  are  prepared  to  give  their  trees  the 
same  attention,  and  produce  fruit  of  the  same  quality  as  that  grown  in  the 
larger  orchards. 

The  growing  demand  for  Mcintosh  indicates  that  there  will  be  little  demand 
for  other  native  varieties  reaching  the  market  at  the  same  time.  Prices  of 
winter  varieties  will  also  be  affected  by  the  longer  storage  of  Mcintosh. 

A  study  of  the  apple  market,  including  both  domestic  and  foreign  demand, 
is  now  under  way  and  will  furnish  definite  information  on  the  marketing 
situation. 
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Table  II.     Age  of  Apple  Trees  in  Massachusetts,  by  Counties,  192-5 


Barnstable 

Berkshire 

Bristol 

Essex 

Age 

Number 

Per  cent 

Number 

Percent 

Number 

Per  cent 

Number 

Per  cent 

of 

of 

of 

of 

of 

of 

of 

of 

» 

Trees 

Total 

Trees 

Total 

Trees 

Total 

Trees  , 

Total 

Under  5  years 

2,871 

52.8 

11.864 

53.7 

5,483 

24.1 

13,362 

20.0 

5-9  years 

597 

11.0 

1,630 

7.4 

4,237 

18.7 

9,431 

14.1 

10-14  years 

561 

10.3 

6,333 

28.7 

8.513 

37.6 

11,198 

16.6 

15-19  years 

798 

14.7 

1,883 

8.6 

3,265 

14.4 

3.932 

5.9 

20-29  years 

170 

3.1 

150 

.7 

517 

2.3 

2,275 

3.4 

Over  30  years 

260 

4.8 

198 

.9 

666 

2.9 

13,421 

20.1 

183 

3  3 

10 

13,284 

19.9 

Total 

5,440 

100.0 

22,058 

100.0 

22,691 

100.0 

66,903 

100.0 

Franklin 

Hampden 

Hampshire 

Middlesex 

Under  5  years 

17,505 

16.2 

5,210 

16.9 

11,150 

13.8 

71 , 103 

20.3 

5-9  years 

17,988 

16.6 

5,113 

16.6 

19,855 

24.6 

97,560 

27.9 

10-14  years 

17,500 

16.2 

8,227 

26.8 

19.146 

23.8 

58.210 

16.6 

15-19  years 

9,934 

9.2 

3,875 

12.6 

6,516 

8.1 

20,664 

5.9 

20-29  years 

14,141 

13.1 

3,653 

11.8 

6,808 

8.5 

20,149 

5.8 

Over  30  years 

17,526 

16.2 

4,016 

13.1 

10,500 

13.0 

59,345 

16.9 

Unclassified 

13.488 

12.5 

683 

2.2 

6,598 

8.2 

23,046 

6.6 

Total 

108,082  '   100.0 

30,777  '   100.0 

80,573 

100.0 

350,077 

100.0 

Norfolk 

Plymouth 

Worce 

STER 

Total 

Under  5  years 

3,793 

14.6 

3,106 

13.2 

56.630 

22.8 

202,077 

20.5 

5-9  years 

8,459 

32.5 

9,054 

38.5 

85,880 

34.6 

259,804 

26.4 

10-14  years 

6,320 

24.3 

9,822 

41.8 

43,150 

17.4 

188.980 

19.2 

15-19  years 

1,653 

6.3 

828 

3.5 

11,618 

4.7 

64,966 

6.6 

20-29  years 

831 

3.2 

512 

2.2 

7,176 

2.9 

56,382 

5.7 

Over  30  years 

1,189 

4.5 

195 

.8 

25,921 

10.4 

133.237 

13.5 

Unclassified 

3,815 

14.6 

4 

18,007 

7.2 

79,118 

8.0 

Total 

26,060 

100.0 

23,521 

100.0 

248. 3S2 

100.0 

984,564 

100.0 

Table  III.     Number  of  Fillers  by  Varieties, 
Bearing  and  Non-Bearing,  1925 


Per  cent 

Variety 

Non-bearing 

Bearing 

Total 

of  Total 

Transparent      .... 

1.648 

2,836 

4,484 

6.1 

Astrachan 

631 

453 

1,084 

1.5 

Williams    . 

108 

590 

698 

.9 

Duchess     . 

3.898 

4,136 

8.034 

10.9 

Wealthy    . 

18.069 

16.455 

34.514 

46.8 

Mcintosh 

5,188 

4,432 

9,620 

13.0 

Baldwin     . 

200 

1,228 

1 ,  428 

1.9 

Delicious  . 

1.228 

45 

1,273 

1.7 

Wagener    . 

4,330 

3,095 

7,425 

10.1 

Others 

1,068 

4,235 

5,303 

7.1 

Total      . 

36,358 

.37,505 

73 , 863 

100.0 

THE  APPLE  IN  MASSACHUSETTS 


111 


Table  IV.     Age  of  Trees  Planted  as  Fillers,  1925 


Per  cent 

Age 

Non-bearing 

Bearing 

Total 

of  Total 

Under  5  years  .... 

21,595 

21,595 

29.2 

5-9    years 

14,763 

11,256 

26,019 

35,3 

10-14  years 

22,701 

22,701 

30.7 

15-19  years 

3,093 

3,093 

4.2 

20-29  years 

391 

391 

.5 

Unclassified 

64 

64 

.T 

Total      . 

36,358 

37,505 

73,863 

100.0 

Table  V.     Principal  Varieties  of  Apples  in  Massachusetts — Bearing  and 
Non-Bearing  Trees,  1925,  with  Commercial  Production,  1924. 


Non-Bearing 

Commercial 

Total  Trees 

Trees 

Bearing 

Trees 

Production 

Variety 

Percent 

Per  cent 

Number 

Percent 

Per  cent 

Number 

of  Total 

Number 

of  Total 

of  Total 

Bushels 

of  Total 

Baldwin     . 

387,863 

39.4 

108,285 

29.5 

279,578 

45.2 

788,471 

51.5 

Mcintosh 

235,268 

24.0 

116,844 

31.9 

118,424 

19.2 

205,116 

13.4 

Wealthy     . 

65,857 

6.7 

29,415 

8.0 

36,442 

5.9 

66,284 

4.3 

Gravenstein 

49,424 

5.1 

20,839 

5.7 

28,585 

4.7 

114,786 

7.5 

Delicious   . 

42,055 

4.3 

32,685 

8.9 

9,370 

1.5 

12,888 

.8 

Duchess 

20,331 

2.1 

9,046 

2.5 

11,285 

1.8 

21,114 

1.4 

Transparent 

16,252 

1.6 

6,743 

1.8 

9,509 

1,5 

20,461 

1.3 

Wagener    . 

15,472 

1.5 

5,751 

1.6 

9,721 

1.6 

* 

* 

Greening   . 

13,997 

1.4 

2,116 

.6 

11,881 

1.9 

26,079 

1.7 

Astrachan 

13,545 

1.3 

6.089 

1.6 

7.456 

1.2 

22,247 

1.5 

Northern  Spy   . 

10,919 

1.1 

3,166 

.9 

7.753 

1.3 

13,565 

.9 

Williams    . 

7,406 

.7 

2,249 

.6 

5,157 

.8 

17,370 

1.1 

Others 

106,175 

10.8 

23,275 

6.4 

82,900 

13.4 

223,031 

14.6 

Total      . 

984.564 

100.0 

366.503 

100.0 

618.061 

100.0 

1,531.412 

100.0 

o- Production  included  in  "Others". 
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Table  VHI.     Average  Number  of  Trees  in   Bearing  Orchards 
of  Different  Sizes,  1925 


Size  of  Orchard  in 

Bearing 

Non-Bearing 

Total  Trees 

Per  cent 

Bearing  Trees 

Trees 

Trees 

per  Orchard 

Bearing 

0 

925 

925 

1-199 

109 

116 

225 

48.5 

200-499 

310 

151 

461 

67.2 

500-999 

672 

238 

910 

73.8 

1000-1999 

1,315 

318 

1.633 

80.5 

Over  2000 

3,490 

856 

4,346 

80.3 

Average — all  orchards 

354 

209 

563 

63.0 

Table  IX.     Percentages  of  Trees  and  Production  in 
Orchards  of  Different  Sizes,  1925 


Per  cent  of 

Per  cent  of 

Per  cent  of 

Size  of  Orchard  in 

Per  cent  of 

Non-Bearing 

Bearing 

Per  cent  of 

1924 

Bearing  Trees 

Growers 

Trees 

Trees 

All  Trees 

Production 

0 

5.4 

23.9 

8.9 

1-199 

49.4 

27.3 

15.3 

19.8 

19.2 

200-499 

27.4 

19.7 

23.9 

22.4 

28.2 

500-999 

11.5 

13.1 

21.9 

18.6 

23.4 

1000-1999 

3.8 

5.8 

14.2 

11.0 

13.0 

Over  2000 

2.5 

10.2 

24.7 

19.3 

16.2 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

Table  X.     Commercial  Production  of  Apples  by  Varieties, 
Graded  and  Ungraded,  1924   (bushels) 


Per  cent 

Variety 

Graded 

Ungraded 

Graded 

Total 

Baldwin 

285,038 

503 . 433 

36.4 

788,471 

Mcintosh 

107,439 

97,677 

52.2 

205,116 

Wealthy    . 

28,001 

38.283 

42.4 

66,284 

Gravenstein 

44,467 

70,319 

38.7 

114,786 

Delicious   . 

5,125 

7.763 

39.7 

12,888 

Duchess 

8,227 

12,887 

38.9 

21,114 

Transparent 

7,808 

12,653 

38.2 

20,461 

Greening    . 

7,970 

18,109 

30.5 

26,079 

Astrachan 

7,579 

14,668 

34.1 

22,247 

Northern  Spy 

6,380 

7,185 

47.0 

13,565 

Williams    . 

8.078 

9,292 

46.5 

17.370 

Others 

41,778 

181,253 

18.7 

223,031 

Total  Commercial  Production 

557,890 

973,522 

36.4 

1,531,412 

Total  Culls,  Ciders  and  Waste 

181,328 

Total  Productic 

)n 

1,712,740 
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Table  XIII.     Percentages  of  Apples  Sold  by  Different  Methods, 
bv  Counties,  1924 


3 

V 

c 

.h 

JS 

u 

Method  of  Sale 

i 

1 
m 

c 
£ 

•a 

Q. 

S 

0. 

e 

o 

3 

o 
c 

1 

"a 
o 
i- 

Door  to  Door 

28.5 

6.1 

12.3 

9.6 

8.2 

17.0 

30.3 

6.3 

25.8 

18.3 

9.3 

10.3 

Roadside   . 

24.9 

14.3 

23.4 

5.3 

2.4 

1.0 

1.3 

3.6 

13.5 

45.0 

1.9 

4.3 

To  Peddler 

11.4 

4.4 

15.7 

4.7 

13.8 

14.0 

4.3 

6.5 

1.6 

5.6 

To  Retailer 

29.4 

12.3 

34.0 

15.2 

5.2 

24.0 

6.3 

7.5 

31.4 

28.0 

15.8 

11.8 

To  Wholesaler 

1.7 

11.0 

19.2 

9.0 

4.6 

17.5 

7.7 

8.7 

16.0 

10.8 

To  Country  Buyer 

1.2 

27.4 

65.0 

11.1 

16.6 

17.5 

5.0 

2.1 

18.6 

18.1 

On  Commission 

5.7 

65.6 

13.8 

6.7 

.7 

27.2 

10.0 

47.0 

8.9 

29.2 

33.9 

Farmers'  Marlcet 

.2 

1.0 

.7 

6.4 

.5 

.5 

Co-operatively 

.9 

2.4 

2.1 

5.6 

2.3 

For  Export 

.7 

1.6 

.1 

3.0 

1.5 

2.0 

Table  XIV.     Percentage  of  Summer,  Fall  and  Winter  Apples 
Sold  by  Different  Methods,  1924 


Method 

Summer 

Fall 

Winter 

Total 

Direct  to  Consumer 

6.2 

6.5 

12.3 

10.3 

Roadside  Marliet     . 

8.8 

6.4 

3.0 

4.3 

Peddler      . 

4.3 

3.5 

6.5 

5.6 

Retailer 

11.5 

10.0 

12.5 

11.8 

City  Wholesaler 

6.1 

7.4 

12.6 

10.8 

Country  Buyer 

8.9 

11.2 

21.7 

18.1 

On  Commission 

51.0 

46,6 

27.2 

34.0 

Farmers'  Market 

1.0 

.8 

.4 

.5 

Co-operatively 

.1 

4.7 

1.5 

2.3 

For  Export 

1.7 

2.4 

2.0 

2.1 
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SOIL  REACTION  AND  BLACK 
ROOT^ROT  OF  TOBACCO 


By  P.  J.  ANDERSON,  A.  VINCENT  OSMUN  and  W.  L.  DORAN 


Black  root-rot  is  a  serious  menace  to  successful  tobacco  production 
in  the  Connecticut  Valley.  The  causal  fungus  is  found  in  most  tobacco 
soils  of  the  Valley.  Low  temperature  during  the  growing  season,  and 
high  lime  conditions  in  the  soil,  both  stimulate  its  activity.  Injury  may 
vary  all  the  way  from  complete  destruction  of  the  crop,  on  heavily  limed 
soils  in  cold  growing  seasons,  to  a  damage  scarcely  noticeable.  Not  only 
does  the  root-rot  depress  yield,  but  it  may  injure  quality  of  leaf  as  well. 

There  are  but  two  known  methods  of  combating  the  disease:  first, 
through  control  of  lime  conditions  in  the  soil;  and  secondly,  through  the 
use  of  root-rot  resistant  strains  of  tobacco.  This  bulletin  reports  results 
of   research   on   the   former. 


I 


Requests  for  bulletins  should  be  addressed  to 

Aguicxjltukal  Expdrijmext  Statiox 

Amherst,  Mass. 


3500  5-'26.  Order  5173. 


SOIL  REACTION  AND 
BLACK  EOOT-ROT  OF  TOBACCO 

By  P.  J.  ANDERSON,  A.  VINCENT  OSMUN  and  W.  L.  DORAN] 


Black  root-rot  probably  causes  greater  loss  to  the  tobacco  growers  of  the 
United  States  than  does  any  other  disease.  In  the  Connecticut  Valley,  accord- 
ing to  published  records,  it  has  caused  varjing  amounts  of  damage  since  1906. 
It  was  probably  prevalent  long  before  that  time,  hut  had  escaped  attention. 
Within  the  last  decade  its  ravages  have  been  reduced  considerably  through 
improved  cultural  practices,  based  on  a  better  knowledge  of  the  effect  of  cer- 
tain environmental  factors  on  the  virulence  of  the  disease.  Nevertheless  it 
still  takes  its  annual  toll  from  the  crop  and,  as  one  of  tlie  causes  of  "tobacco 
sick"  soils,  is  an  important  factor  in  tobacco  production  in  Massachusetts. 

Symptojms  of  Black  Root-Rot 

The  first  symptom  of  the  disease  which  the  grower  notices  in  the  field  is 
that  the  tobacco  doesn't  grow.  The  plants  remain  stunted,  with  narrow,  thick, 
tough  leaves  and  either  a  starved  yellow  color  or,  where  the  nitrogen  supply 
is  high,  a  very  dark  green  color  commonly  called  "black"  by  the  tobacco  man. 
On  hot  days  the  leaves  wilt  and  "flag"  more  quickly  than  healthy  tobacco 
plants.  The  dwarfed  plants  "top  out"  prematurely.  Only  rarely  is  a  field 
equally  affected  in  all  parts.  Usually  there  are  "patches"  from  a  square  rod 
to  several  acres  in  extent,  where  the  tobacco  is  short  while  in  other  parts  of 
the  field  the  growth  is  normal.  In  the  diseased  "patches"  the  plants  are  fre- 
quently very  uneven  in  growth. 

From  the  above  ground  symptoms,  however,  it  is  not  possible  for  even  an 
expert  to  be  sure  that  this  is  black  root-rot.  Other  troubles  such  as  brown 
root-rot,  lack  of  fertilizer,  or  water-logged  soil  may  produce  the  same  appear- 
ance. One  must  dig  the  plants  and  wash  the  soil  from  the  roots  to  see  the 
lesions  which  are  the  unmistakable  signs  of  black  root-rot.  Normal  young 
roots  are  white,  but  on  a  diseased  plant  many  are  black  (brown  at  first), 
either  throughout  their  length  or  frequently  only  in  segments,  with  other 
segments  appearing  normal.  Most  of  the  ends  of  the  s?naH  roots  are  black, 
indicating  that  in  digging  the  plant,  the  root  broke  at  this  point  and  the  de- 
cayed end  was  left  in  the  soil.  The  tissue  of  the  smaller  roots  is  rotted 
through,  but  on  the  large  roots  tliere  occur  enlarged,  rough,  scurfy  lesions 
which  may  or  may  not  kill  the  interior  tissues.  Frequently  the  tap  root  is 
entirely  rotted  off  at  the  bottom  and  there  is  an  increased  number  of  laterals. 
This  results  in  a  brush-work  of  intermingled  brown,  black  and  white  small 
roots  just  above  the  blackened  end  of  the  main  root.  Tlie  brown  lesions  are 
caused  by  the  same  organism  {Thielavia  baslcola  Zopf)2  which  later  jiroduces 
the  black  ones,  the  color  depending  on  the  age  of  the  lesion.  The  character 
which  distinguishes  this  disease  from  all  other  tobacco  diseases  is  tlie  coal 
black  color  of  parts  of  tlie  roots.     Tlic  reduced  root  system  is  unable  to  se- 

1  During  the  first  year  of  this  investigation  the  work  was  conducted  by  G.  H.  Chap- 
man, formerly  research  professor  of  Botany  at   this   Station. 

2  McCormick  (Conn.  Agr.  Kxp.  Sta.  Bui.  il(i9,  1925)  considers  this  Thielarhpsh  hasicola 
(Berk.)  Ferraris. 
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(tire  sufficient  water  and  soil  nutrients  for  normal  growth  of  the  above  ground 
parts  of  tiie  plant,  hence  the  dwarfed  slow  growth  and  "flagging"  on  hot  days. 
Black  root-rot  may  also  occur  in  the  seed-beds,  where  it  exhibits  the  same 
symptoms,  viz.,  slow  growth,  yellow  or  "black"  color  of  leaves,  "flagging," 
and  black   rotted   roots.     Many   of   Lhe  plants  also  die.     The   beds   look   very 


uneven. 


Previous  Investigatioms 

In  the  first  experiment  station  publication  which  recorded  and  described 
the  disease  in  the  Connecticut  Valley,  Jenkins  and  Clinton   (-5:7)3  stated: 

"It  is  not  definitely  known  whether  an  acid,  alkaline  or  a  neutral  soil  is 
best  adapted  to  the  growth  of  the  fungus,  which  we  know  can  grow  in  the  soil 
itself  apart  from  the  tobacco  root,  but  it  is  reasonable  to  suppose  that  this 
factor  may  have  its  influence." 

Later  (5:8): 

"One  of  the  growers  whose  fields  suffered  severely  was  inclined  to  lay  it  to 
the  excessive  use  year  after  year  of  potash  fertilizers,  which  gradually  accumu- 
lated in  the  soil,  and  especially  to  the  use  of  the  carbonate  of  potash." 

The  first,  and  up  to  the  present  date  the  most  important,  contribution  on 
the  relation  of  soil  reaction  to  root- rot  was  a  brief  circular  by  Briggs  (1) 
describing  results  of  experiments  in  Connecticut  in  1907.  His  conclusions  ar*' 
best  summarized  in  the  following  statements  which  we  quote: 

"The  results  of  the  writer's  investigations  thus  far  indicate  that  the  tobacco 
is  much  more  severely  injured  by  the  fungus  on  fields  where  the  soil  has  been 
made  alkaline  by  the  long-continued  use  of  large  amounts  of  lime,  ashes  anf^ 
fertilizers  containing  carbonate  of  potash." 

"In  all  cases  it  was  found  that  the  plots  on  which  carbonate  of  potash  wa'^ 
used  gave  the  smallest  plants  and  the  lowest  yields.  The  use  of  lime  with 
the  carbonate  of  potash  still  further  diminished  the  yield.  The  use  of  car- 
bonate of  potash  and  lime  with  cottonseed  meal  and  ground  fish  gave  a  yield 
of  but  900  pounds  per  acre.  This  yield  was  200  pounds  less  to  the  acre  than 
when  no  fertilizer  was  used  and  was  only  a  little  more  than  half  the  yieV 
obtained  from  some  of  the  other  plots." 

In  pot  experiments  he  found  that: 

"In  soils  free  from  root-rot,  the  use  of  1  per  cent  of  lime  gave  a  bettei 
growth  of  tobacco  than  where  no  lime  was  used.  This  shows  that  the  lime 
does  not  injure  the  tobacco  directly  ....  The  use  of  hydro-chloric  acid,  on 
the  other  hand,  increased  the  yield  by  about  10  per  cent  although  this  acid 
tarries  no  plant  food  ....  The  root  systems  of  the  plants  in  all  the  pots  to 
which  lime  or  carbonate  of  potash  was  added  were  badly  diseased  ....  The 
roots  of  the  plants  grown  in  acid-treated  soil  were  perfectly  clean  and  white> 
and  entirely  free  from  the  fungus." 

All  of  Briggs'  experiments  were  with  naturally  infested  soils  from  fields 
where  the  soil  acidity  had  been  greatly  reduced  by  use  of  alkaline  fertilizers 
and  lime.  The  reaction  of  the  soil  was  not  determined  either  before  or  aftc 
the  treatments  which  he  applied. 

Johnson  and  Hartman  (7:53-60)  determined  the  influence  of  soil  reaction 
on   root-rot  by   growing  plants   in  pots  after  adding  graduated  quantities  of 

3  Numbers  in  parenthesis  refer  to  bibliography  at  the  end  of  this  bulletin.  Num- 
bers after  the  colon  give  the  page  on  which  statement  referred  to  may  be  found. 
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calcium   hydroxide   to   a   naturally  very   acid   soil   inoculated   with   macerated 
diseased  roots.     Acidity  was  determined  in  terms  of  lime  requirement  accord 
ing  to  the  Truog  metiiod.     From  these  experiments  they  concluded  that: 

"  .  .  .  .  the  highest  acidity  practically  eliminated  damage  from  root-rot, 
hut  that  heavy  infection  still  occurred  in  fairly  acid  soil." 

When  they  inoculated  all  the  soils  heavily  with  spores  of  the  fungus  jusl 
before  planting,  they  found  that: 

"A  heavy  infestation  apparently  reduced  the  efficacy  of  the  acid  soils  to 
nothing,  at  least  in  the  presence  af  a  susceptible  variety.  The  disease  ap- 
peared, in  fact,  more  virulent  in  the  most  acid  soil." 

This  last  experiment  indicates  that  the  effect  of  the  acid  soil  is  not  to 
increase  the  resistance  of  the  plant  but  to  retard  the  development  of  the 
fungus. 

They  also  tested  in  the  field  the  effect  of  application  of  acid  fertilizers  and 
concluded  that: 

"For  Wisconsin  conditions  ....  application  of  acid  fertilizers  to  soil,  alka- 
line or  neutral  in  reaction,  will  not  reduce  infection  by  T.  basicola." 

Chapman  (2)  in  connection  with  an  investigation  of  "tobacco  sick"  soils  of 
Massachusetts  made  300  determinations  of  the  lime  requirement  of  tobacco 
soils  and  correlated  them  roughly  with  the  condition  of  the  crop  and  pre- 
valence of  root-rot.     He  concludes   (2:38)   that: 

"Soils  with  a  lime  requirement  up  to  3000  pounds  CaO  per  acre  are  not 
producing  good  crops  as  a  rule  and  are  comparatively  free  from  root-rots. 
Those  with  a  lime  requirement  of  from  3000  to  8000  pounds  CaO  per  acre 
are  in  good  tobacco  condition;  but  in  this  group,  pathogenic  fungi  are  abund- 
ant in  the  soil,  and  the  plants  during  certain  seasons,  are  very  liable  to  suffer 
from  root-rots  caused  by  some  of  these  fungi.  Soils  with  a  lime  requirement 
of  8000  pounds  CaO  up  are  usually  comparatively  free  from  such  fungi,  and 
even  in  unfavorable  seasons,  little  disease  is  found." 

He  explains  the  relative  freedom  from  root-rot  of  the  soils  wliicli  show  tlie 
lowest  lime  requirement  by  assuming  that  these  soils  are  too  alkaline  for  the 
development  of  the  fungus.  His  results  on  this  point  are  at  variance  with 
those  of  Johnson  and  Hartman.  The  poor  yield  is  attributed  to  the  unfavor- 
able effect  of  a  too  alkaline  soil  on  the  tobacco  plant. 

Chapman  questioned  the  lime  requirement  method  as  a  means  of  measuring 
the  acidity  of  the  soils. 

Need  of  Fukthep  Investigation 

We  may  summarize  the  results  of  all  tlie  investigations  recorded  up  to  tlie 
present:  A  soil  made  less  acid  by  the  use  of  lime,  carbonate  of  potash,  or 
ashes  favors  the  development  of  black  root-rot.  .  Wlien,  however,  the  acidity 
is  increased,  there  is  a  corresponding  reduction  in  amount  of  root-rot  injury 
until  a  point  is  reached  where  it  is  negligible.  In  regard  to  the  particular 
degree  of  acidity  which  must  be  attained  to  escape  root-rot  and,  in  general, 
the  correhition  of  reaction  and  infection  throughout  tlie  soil  range,  Briggs 
gives  no  information  while  Joluison  and  Hartman  and  Chapman  had  contra- 
dictory results.  In  view  of  this  situation  and  the  fact  that  it  is  now  commonly 
accepted  that  the  development  of  fungi  is  proportionate  to  intensity  of  acid- 
ity as  measured  by  the  hydrogen  ion  concentration  metliod,  rather  tiian  the 
amount  of  acidity,  as  measured  by  the  lime  requirement  method,  there  seemed 
to  be  need  for  further  experimentation. 
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Two  related  problems  concerned  (1)  the  effect  of  lime  on  tobacco  in  the 
absence  of  root-rot  and  (2)  the  effect  of  the  timothy  cover  crop. 

In  regard  to  the  first,  it  is  safe  to  assume  that  the  growers  considered  lime 
beneficial,  else  it  would  not  have  come  into  such  general  use.  Briggs  found 
that  1  per  cent  of  lime  in  disease-free  soil  increased  growth.  Hartwell  and 
Damon  (3:437)  include  tobacco  among  the  lime  loving  plants.  McCall  (9) 
reports  that,  on  heavy  loam  soil  in  Maryland,  lime  increased  the  yield  of  to- 
bacco, but  that  direct  applications  of  lime  tended  to  lower  the  quality  of  the 
leaf.  Hutcheson  and  Berger  (4:7)  found  that,  in  Virginia,  lime  at  first  gave 
a  larger  yield  but  the  tobacco  was  coarse  and  "bony."  In  the  later  years  of 
the  experiments,  however,  they  found  the  tobacco  reduced  both  in  quantity 
and  quality  by  lime.  It  is  quite  possible  that  in  this  case  the  later  effects 
were  due  to  root-rot  rather  than  to  the  direct  effect  of  lime.  This  is  true  in 
other  similar  experiments  where  the  first  effects  were  good  but  in  later  years 
there  was  a  reduction.  Since  in  most  cases  root-rot  is  not  mentioned,  one 
cannot  be  sure  whether  the  experimenter  was  measuring  the  effect  of  the 
lime  or  of  root-rot.  This  difficulty  renders  worthless  most  of  the  literature 
on  the  effect  of  lime  on  tobacco. 

During  the  last  decade,  the  use  of  timothy  as  a  cover  crop  has  come  into 
considerable  favor  with  tobacco  growers  of  the  Connecticut  Valley.  It  re- 
duces wasiiing  and  blowing  of  the  light  soils  during  the  long  period  between 
tobacco  crops  and  also  adds  considerable  humus  to  the  soil.  Some  growers 
also  have  the  impression  that  it  reduces  black  root-rot  by  neutralizing  in  some 
way  the  ill  effect  of  lime.  When  this  experiment  was  begun  there  were  no 
published  records  of  experiments  to  determine  the  effect  of  its  use  on  the  suc- 
ceeding crops  of  tobacco.  It  became  desirable,  therefore,  to  test  by  accurate 
experiments  its  immediate  and  cumulative  effects. 

The  Five-Year  Experiment 

In  1921  a  series  of  experiments  was,  therefore,  started  for  the  purpose  of 
answering  these  three  questions: 

1.  What  effect  does  application  of  lime  have  on  growth  of  tobacco  in  the 
absence  of  root- rot? 

2.  What  is  the  relation  between  severity  of  infection  and  acidity  as  mea- 
sured by  hydrogen  ion  concentration  ?4 

3.  What  is  the  effect  of  a  timothy  cover  crop  on  the  yield  and  quality  of 
tobacco  and  on  the  severity  of  root-rot? 

During  the  last  five  seasons  Havana  tobacco  has  been  grown  continuously 
on  a  field  of  1.2  acres  on  the  experiment  station  farm  where  no  tobacco  has 
been  previously  raised  for  at  least  8  years.  The  soil  is  apparently  of  the 
Gloucester  series.  The  field  was  divided  into  24  plots  of  1-20  acre  each 
according  to  the  diagram,  presented  in  figure  I.  It  will  be  noted  from  this 
diagram  that  limed  strips  of  plots  alternated  with  uniimed  strips  in  one  direc- 
tion; while  at  right  angles,  there  were  duplicate  strips  of  plots   (1)   without 

4  In  measuring  reaction  in  terms  of  hydrogen  ion  concentration  method,  a  neutral 
soil  or  other  substance  is  designated  by  the  number  pH  7,  acid  substances  by  the 
numbers  below  7,  alkaline  substances  by  those  above  7  up  to  14.  Thus  a  soil  desig- 
nated by  6  is  slightly  acid;  5,  much  more  so;  4,  more  than  5;  etc.  We  are  not  con- 
cerned here  with  the  alkaline  end  of  the  scale  since  all  our  tobacco  soils  are  naturally 
acid,  and  fall  within  the  range  from  4  to  7.  Even  when  a  large  amount  of  lime  is 
applied,  they  do  not  remain  above  7  for  any  considerable  time.  The  degrees  of  acid- 
ity are  usually  written  pH  5,  pH  4.5,   etc. 


122 


MASS.  EXPERIMENT  STATION  BULLETIN  229 


cover  crop  (2)  with  timothy  cover  crop  and  (3)  with  clover  cover  crop.5.  One- 
half  of  the  field  was  inoculated  while  the  duplicate  half  was  not  inoculated. 
All  cultivation  was  in  the  direction  of  the  cover  crop  strips,  thus  avoiding  as 
far  as  possible  carrying  the  fungus  to  the  uninoculated  half. 

The  limed  plots  were  treated  year  by  year  as  follows: 

1921,  ground    Ihnestone,  4000  lbs.  per  acre 

1922,  precipitated   lime    (51    per   cent   CaO),   2000     " 

1923,  agricultural   lime     (60     "        "      CaO),   4000     "       " 

1924,  no  lime 

1925,  no  lime 

The  fertilizers  applied  each  year  just  before  setting  the  plants  are  described 
in  the  following  table. 

Fertilizers  Used — Pounds  per  Acre 
Material  1921  1922  1923  1924  1925 


Cottonseed    Meal 

1200 

1200 

1481 

1270 

828 

Ammonium    Sulfate 

120 

120 

62 

90 

100 

Dry    Ground   Fish 

180 

180 

247 

195 

200 

Acid    Phosphate 

160 

160 

Precipitated    Bone 

120 

120 

432 

276 



H.    G.    Sulfate   of   Potash 

240 

240 

278 

252 

280 

Ajnmo-Phos 

234 

Total    rate   per   acre  2020  2020*  2500t  2083J  1642$ 

*  Plus   a   quickly  available   side   dressing   at   the   second  hoeing, 
t  Plus  250  lbs.  nitrate  of  soda  per  acre  applied  in  July. 
J  Equivalent  to  3000  lbs.  per  acre  of  a  5-4-5  fertilizer. 

Tliat  half  ot  the  field  wliich  was  inoculated  (see  Figure  I)  was  first  inocu- 
lated in  1921  by  setting  in  it  diseased  plants  taken  from  a  badly  infested  seed 
bed.  In  order  to  secure  heavier  infection  on  the  inoculated  half,  a  handful 
of  soil  from  a  heavily  infested  greenliouse  bed  was  placed  in  the  furrow 
where  each  plant  was  set  in  1922.  The  inoculated  half  of  the  field  was  again 
inoculated  just  before  setting  the  jjlants  in  1923,  when  two  cartloads  of  heavily 
infested  soil  from  a  greenhouse  bed  were  scattered  broadcast  over  it  and 
harrowed  in. 

Timothy  and  clover  cover  crops  were  sown  after  harvesting  the  tobacco  in 
1921,  1922,  and  1923.     None  were  sown  in  1924. 

Soil  samples  for  pH  determination  were  taken  from  all  plots  each  year, 
and  the  hydrogen  ion  concentrations  which  were  determined  are  recorded  in 
Table  1.6     Tliese  soil  samples  were  taken   before  the  ground  was  broken   in 

5  Since  the  clover  winter-killed  every  year,  its  effect  if  any  must  be  attributed  to 
the  very  small  growth  between  sowing  and  freezing  of  the  soil. 

6  These  and  subsequent  determinations  were  made  by  F.  W.  Morse,  Henri  Y). 
Haskins,  and  L.  S.  Walker,  chemists  on  the  staf¥  of  the  Massachusetts  Agricultural 
Kxperinient  Station.  The  determinations  were  made  on  air  dried  soils  by  the  Clark 
and  Lnbs  colorimetric  method.  The  water  e.xtract  was  made  by  adding  200  cc.  of 
distilled  water  to  20  gi-amg  of  air-dry  soil  in  a  flask  and  allowing  it  to  stand  about  1 
hour  with  frequent  shaking.  The  extract  was  then  filtered  by  tiyning  the  soil  mixture 
on  a  small  filter  in  a  large  funnel.  The  first  portions  of  the  filtrate  were  returned  to 
the  soil  flask  until  the  extract  was  running  clear.  By  this  time,  the  paper  was  filled 
with  soil,  and  the  Jiltration  was  through  soil  supported  by  a  small  paper.  By  this 
means,   any  Absorption  by  the  paper  was  reduced  to  its  lowest  terms. 
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May  in  1922,  1923,  and  1924,  and  in  April,  1925. 

During  each  growing  season  observations  on  growth  were  recorded.  Im- 
mediately after  the  crop  was  harvested  roots  from  each  plot  were  examined 
for  black  root-rot. 

No  yield  records  were  taken  in  1921  because  of  the  uneven  stand,  due  prin- 
cipally to  setting  at  different  periods.  AVhen  the  crop  of  1922  was  harvested, 
160  plants  from  the  four  center  rows  of  each  plot  were  weighed.  These  green 
weights  are  recorded  in  Table  I.  At  the  time  of  harvesting  in  1923,  1924,  and 
192-5,  the  tobacco  from  each  entire  plot,  except  for  the  borders,  was  hung, 
stripped,  and  cured  separately.  The  weights  of  cured  leaves  are  tabulated 
by  plots  in  Table  I,  and  the  results  summarized  in  Table  II.  Sorting  records 
for  the  crop  of  192.5  were  made,  and  the  percentage  for  each  grade  and 
length  of  leaf  in  each  plot  is  given  in  Table  III. 

The  work  and  results  of  each  of  the  last  four  years  are  presented  separately 
before  discussing  conclusions  from  the  whole  experiment. 

Season  of  1922 

Throughout  the  summer  it  was  apparent  that  (1)  the  timothy  strips  were 
making  a  poorer  growth  than  those  which  had  no  cover  crop  or  had  clover; 
(2)  the  limed  plots  were  making  a  better  growth  than  the  corresponding  un- 
limed  plots  both  on  the  inoculated  and  uninoculated  parts  of  the  field;  (3) 
the  inoculated  half  was  not  making  as  much  growth  as  the  uninoculated. 
These  field  observations  were  all  substantiated  by  the  yield  records  as  given 
in  Table  I  and  summarized  in  Table  II.  This  shows  that  by  liming  there  was 
a  gain  of  12  per  cent  both  on  inoculated  and  uninoculated  plots;  by  the  use 
of  a  timothy  cover  crop  there  was  a  loss  of  13  per  cent  on  the  inoculated 
and  18  per  cent  on  the  uninoculated  half;  and  finally  that  the  inoculated  half 
was  15  per  cent  lighter  all  through  than  the  iminoculated'half.  After  cutting 
the  tobacco,  some  of  the  roots  from  each  plot  were  dug  and  waslied.  Lesions 
were  found  on  practically  all  of  the  roots  from  tlie  inoculated  plots,  but  were 
not  much  worse  on  the  limed  than  on  tlie  unlinied  plots.  They  were  located 
especially  on  the  large  roots  at  tlie  bottom  of  the  stalk  where  the  roots  had 
to  grow  through  the  handful  of  infested  earth  that  was  deposited  at  planting 
time.     A  few  lesions  were  found  on  the  roots  from  the  uninoculated  half. 

In  1922  the  use  of  lime  was  associated  with  an  increase  in  the  yield  of  to- 
bacco, and  was  not  associated  with  any  great  increase  in  the  amount  of  root- 
rot. 

This  year  there  was  a  decided  loss  in  weight  of  tobacco  following  the  tim- 
othy cover  crop.  The  percentage  of  loss  from  timothy  was  not  as  heavy  on 
the  inoculated  half  as  on  the  uninoculated  half. 

Inocidated  plots  uniformly  yielded  a  lighter  crop  than  uninoculated,  al- 
though examination  of  the  roots  did  not  indicate  very  severe  infection.  Most 
of  the  injury  was  in  the  region  where  the  handful  of  infested  soil  was  in  con- 
tact with  the  roots  and  not  general  over  the  whole  root  system. 

Season  of  7923 

About  the  middle  of  the  sununer  it  became  apparent  that  in  tlie  infected 
half  of  the  field  the  tobacco  on  the  limed  strips  was  lagging  behind  the  un- 
limed  strips  in  growth.    This  difl'erence  increased  throughout  the  summer.   The 
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fjict  that  a  siniiiar  difference  was  not  apparent  on  tlie  uninoculated  half 
indicated  that  the  dwarfing  effect  was  due  to  tlie  influence  of  lime  on  the 
root-rot.  When  the  roots  were  examined  it  was  found  that  (1)  the  disease 
was  very  bad  on  all  the  inoculated  limed  plots,  (2)  tiie  lesions  were  fairly 
})revalent  on  the  roots  of  the  unlimed  inoculated  plots  (but  nmch  less  so  tiian 
on  the  limed  plots),  (3)  there  were  frequent  lesions  on  the  uninoculated  limed 
plots,  and  (4)  only  rarely  could  a  lesion  be  found  on  the  uninoculated,  un- 
limed plots. 

The  results  noted  in  1923  may  be  summarized  as  follows:  In  the  inoculated 
half  of  the  field,  the  yield  on  limed  plots  was  16  per  cent  less  than  tiie  yield 
on  unlimed  plots.  In  the  uninoculated  half  of  the  field,  the  yield  on  limed 
plots  was  still  7  per  cent  more  than  the  yield  on  unlimed  plots,  but  this  was 
a  drop  of  12  per  cent  from  the  previous  year.  On  the  inoculated  half  of  the 
field  even  the  unlimed  plots  suffered  some  loss  from  black  root-rot,  the  yield 
being  about  8  per  cent  less  than  on  unlimed  plots  in  the  uninoculated  part 
of  the  field. 

In  1923  there  was  a  small  loss  from  the  use  of  timothy,  and,  as  in  the  pre- 
ceding year,  this  loss  was  less  on  the  inoculated  than  on  the  uninoculated  plots. 

Season  of  1924 

It  became  apparent  early  in  the  season  that  the  limed  plots  were  making  a 
much  poorer  growth  than  the  corresponding  unlimed  ones.  This  was  particu- 
larly striking  on  the  inoculated  half,  but  it  was  also  quite  apparent  from  the 
poor  growth  that  there  were  many  places  in  the  uninoculated  half  where  root- 
rot  was  doing  serious  danage.  It  was  plainly  evident  that  root-rot  was  no 
longer  confined  to  the  inoculated  end  of  the  lime  strips  but  that  it  was  now 
present  even  to  the  extreme  opposite  end.  A  second  very  apparent  fact  was 
that  there  were  some  very  good  plots  of  tobacco  (unlimed)  in  the  inoculated 
part  of  the  field,  showing  that  the  effect  of  very  thorough  inoculation  was 
not  lasting  when  the  soil  condition  was  not  right.  These  observations  during 
the  growing  season  were  substantiated  by  examination  of  the  roots  after  the 
crop  was  harvested.  It  was  then  found  that,  irrespective  of  inoculation,  the 
number  of  lesions  was  very  small  on  all  plots  which  had  not  been  limed.  On 
the  limed  strips,  lesions  were  particularly  numerous  on  the  roots  from  the 
inoculated  plots;  but  many  of  the  roots  from  the  other  end  were  in  just  as 
serious  condition,  while  others  were  relatively  free.  This  indicated  that  on 
the  uninoculated  limed  plots,  the  infestation  was  still  uneven.  Nevertheless 
it  seemed  to  be  spreading  rapidly  in  these.  The  cured  weights  per  acre  as 
given  in  Tables  I  and  II  showed  a  loss  from  liming  of  17  per  cent  on  the 
inoculated  plots  and  12  per  cent    on  the  uninoculated  plots. 

In  1924,  the  fourth  year  of  the  experiment,  the  loss  from  black  root-rot  on 
limed  plots  was  more  severe  than  in  the  previous  years,  although  no  lime  was 
applied  this  year. 

In  the  unlimed  plots,  the  amount  of  root-rot  was  small,  whether  or  not  the 
plots  were  inoculated.  The  yield  on  the  inoculated  plots  was  only  4  per  cent 
less  than  on  the  corresponding  uninoculated  plots. 

For  the  third  successive  year  a  reduction  in  yield  was  associated  with  the 
use  of  the  timothy  cover  crop. 
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Season  of  1925 

The  effect  of  lime  on  lilack  root-rot  and  yield  and  the  effect  of  timothy  cover 
croi)  on  yield  were  never  more  conspicuous  than  in  1925,  although  no  cover 
crops  had  been  planted  and  no  lime  applied  since  1923. 

Throughout  the  season  growth  was  iimch  superior  in  unlimed  plots  to 
growth  in  limed  plots.  It  was  apparent  that  on  plots  which  had  had  a  cover 
crop  of  timothy  in  previous  years  the  tobacco  was  making  a  better  growth 
than  on  plots  which  had  never  had  a  cover  crop  of  timothy.  In  other  words, 
tlie  depressing  effect  of  timothy  which  had  been  observed  in  previous  years 
was  not  in  evidence  after  this  cover  crop  was  omitted  for  one  year.  Tl^cre 
was  no  visible  difference  in  growth  between  the  inoculated  and  uninoculated 
halves  of  the  field.  It  was  evident  that,  regardless  of  inoculation,  black  root- 
lot  was  causing  loss  in  all  limed  plots. 

When  the  roots  from  all  plots  were  examined  at  harvest  time,  an  average  of 
98  per  cent  of  the  plants  in  all  limed  plots  was  found  to  be  severely  infected 
with  black  root-rot.  In  unlimed  plots  an  average  of  only  14  per  cent  of  the 
plants  showed  symptoms  of  this  disease,  and  infection  on  them  was  sligiit.  The 
previous  cover  crop  was  found  not  to  affect  the  amount  or  severity  of  black 
root-rot.  Infection,  as  revealed  by  the  examination  of  the  roots,  was  the  same 
on  the  inoculated  and  uninoculated  parts  of  the  field.  Brown  root-rot  was 
slightly  more  pronounced  on  limed  than  on  unlimed  plots,  but  the  difference 
was  small. 

The  soil  in  limed  plots  had,  in  April  192.5,  jjH  values  from  6.4  to  7.0.  In 
all  these,  plants  were  severely  infected  and  there  were  no  visible  differences 
between  them  as  regards  infection.  The  soil  in  unlimed  plots  ranged  in  pH 
values  from  4.5  to  5.0;  Infection  in  these  plots  was  absent  or  slight,  and  there 
were  no  appreciable  differences  between  them. 

In  1925  the  yield  on  inoculated  plots  was  no  less  than  the  yield  on  plots 
not  inoculated.  The  black  root-rot  fungus  was  evidently  present  in  all  plots, 
l)ut  had  not  become  established  in  unlimed  plots  because  of  unfavora])le  soil 
conditions.  It  had,  however,  become  established  in  limed  but  uninoculated 
plots.  The  black  root-rot  fungus  is  probably  present  in  all  tobacco  soils, 
but  it  is  evident  that  it  causes  no  loss  in  soils  having  a  reaction  unfavorable 
io  the  fungus. 

The  average  reduction  in  yield  due  to  liming  (35  per  cent)  was  greater  in 
1925  than  in  any  previous  year  of  the  experiment,  although  no  lime  was  nyi- 
plied  in  either  1924  or  1925.  During  this  two-year  period  without  more  lime 
added,  the  soil  in  the  limed  strips  had,  however,  become  slightly  less  acid. 
The  omission  of  lime  for  two  years  on  land  on  which  tobacco  was  grown  con- 
tinuously did  not  result  in  any  immediate  relief  from  black  root-rot.  The 
greater  loss  in  1925  was  probably  not  directly  due  to  any  change  in  tlie  soil 
reaction,  but  to  the  fact  that  the  soil  is  becoming  more  completely  infested 
with  the  funcus. 

The  injurious  action  of  lime  as  expressed  in  black  root-rot  was  not  more 
pronounced  in  its  effect  on  yield  than  on  quality  and  value.  This  is  recorded 
in  Table  III  rmder  per  cent  darks,  seconds,  medivmis,  fdlers,  and  brokes.  The 
average  per  cent  mediums  and  seconds  on  limed  plots  was  fi,  and  on  unlimed 
plots  22.  The  average  per  cent  fillers  on  limed  plots  was  39  and  on  tmlittied 
plots  IT. 

In  1924,  for  the  third  consecutive  year,  the  use  of  timothy  cover  crop  was 
associated  with  a  reduction  in  yield.     No  cover  crop  was  sown   in   1921..      In 
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1925  the  plots  wliicli  had  previously  had  a  timothy  cover  crop  yielded  more 
than  plots  on  whicii  a  cover  crop  had  never  heen  grown.  The  average  in- 
crease of  ]>lots  which  had  had  timothy  cover  crop  over  plots  whicii  had  had 
no  cover  crop  was  17  per  cent.  The  increase  following  timothy  was  greater 
on  limed  tiian  on  unlimed  areas.  An  examination  of  roots  showed  that  after 
the  omission  of  timothy  cover  crop  for  one  year  there  was  no  significant 
difference  between  the  amount  or  severity  of  brown  root-rot  on  plots  with 
and  witiiout  timothy  cover  crop.  The  depressing  effect  of  timothy  cover  crop 
on  tobacco  seems  to  disappear  if  the  cover  crop  is  omitted  for  but  a  single 
yea  r. 

DlSCUSSIOJf    OF    THE     FiVE-YeAU    EXPERIMENT    AS    A    WlIOLE 

Occurrence  of  Thielavia  in  Tobacco  Soils  and  Rate  of  Infestation 

This  fungus  probably  occurs  to  a  limited  extent  in  all  of  our  soils.  It  has 
been  shown  that  it  occurs  on  the  roots  of  nearly  a  hundred  other  species  of 
plants  besides  tobacco  (6).  Many  of  these  are  common  cultivated  and  weed 
plants.  Further  investigation  v/ouid  undoubtedly  show  that  there  are  many 
other  hosts.  But  even  though  its  host  plants  were  not  present — they  do  not 
seem  to  be  necessary — it  apparently  lives  indefinitely  in  the  soil  on  dead  or- 
ganic matter.  In  the  examination  of  tobacco  roots  from  fields  which  appeared 
quite  normal  and  healthy  above  ground  there  are  usually  found  occasional 
lesions  of  black  root-rot.  The  reason  that  most  Connecticut  Valley  tobacco 
fields  do  not  suffer  severely  from  black  root-rot  is  not  the  absence  of  the 
fungus,  but  the  maintenance  of  a  soil  condition  which  is  unfavorable  for  its 
rapid  propagation.  Soil  reaction  is  probably  the  most  influential  factor.  An 
extensive  survey  of  Massachusetts  tobacco  soils  has  not  been  made,  but  those 
which  have  been  tested  have  been  fairly  acid  with  a  reaction  ranging  between 
pH  4.5  and  5.8  except  where  they  have  been  limed  within  a  few  years.  With- 
in this  range  there  seems  to  be  very  little  spread  and  the  degree  of  infesta- 
tion is  light.  But  when  raised  above  this  range  by  application  of  iime  or 
other  alkaline  substances,  conditions  are  made  more  favorable  to  growth  of 
Thielavia  and  the  soil  becomes  more  heavily  infested.  Increase  in  degree  of 
infestation  however  is  a  slower  process  than  has  been  commonly  supposed. 
Most  investigators  of  the  disease  have  assumed  that  when  acidity  was  re- 
duced the  disease  would  immediately  become  serious.  In  our  own  experi- 
nrients  it  was  not  until  the  second  year  after  liming  was  started  that  a  high 
infestation  was  secured.  We  have  seen  a  number  of  cases  where  growers 
have  applied  lime  or  wood  ashes  and  the  effect  the  first  year  was  an  increase 
Sn  the  yield  of  tobacco.  It  was  only  in  the  second  or  third  year  after  liming 
that  the  trouble  became  serious.  Hutcheson  and  Berger  (4:7)  noticed  in 
their  experiments  that  .the  first  effect  of  iime  was  beneficial  but  its  ultimate 
effect  was  to  reduce  the  yield.  It  has  been  the  common  experience  of  those 
who  have  tried  to  produce  the  disease  by  soil  inoculation  that  their  first  at- 
tempts were  unsatisfactory.  Since  infection  of  the  roots  is  local,  i.e.,  the 
fungus  does  not  travel  far  from  the  point  where  it  enters  the  root,  the  amount 
of  damage  is  in  direct  proportion  to  the  number  of  places  at  which  the  root 
has  been  infected  by  the  fungus.  The  degree  of  soil  infestation  must  there- 
fore be  high  before  the  disease  becomes  serious. 
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Similarly  it  is  probable  that  a  return  of  infested  soil  to  a  more  acid  condi- 
tion will  not  be  immediately  followed  by  a  great  reduction  in  the  amount  of 
black  root-rot.  The  results  in  1925  indicate  that  the  omission  of  lime  and  the 
continuous  culttire  of  tobacco  do  not  quickly  result  in  tlie  disappearance  of 
black  root-rot  injury.     Further  field  work  on  this  point  is  in  progress. 

Effect  of  Lime  on  Yield  of  Tobacco  in  the  Absence  of  Root-Rot 

It  has  been  previously  mentioned  (p.  121)  that  certain  investigators  have 
found  that  the  yield  of  tobacco  was  increased  by  liming  the  soil,  and  one  of 
tiie  objects  of  the  work  at  the  Massachusetts  Agricultural  Experiment  Station 
was  to  determine  whether  such  was  the  case  under  our  conditions  and  if  so, 
to  measure  the  extent  of  increase.  This  was  also  a  necessary  preliminary  to 
drawing  any  conclusion  as  to  the  effect  of  liming  on  root-rot.  No  records  of 
yields  for  the  first  year  of  the  experiment  (1921)  were  made.  The  records  of 
the  second  year  show  an  increase  of  12  per  cent  on  both  the  inoculated  and 
uninoculated  parts  of  the  field.  Theoretically,  this  should  have  been  larger 
the  first  year,  since  root- rot  must  have  taken  a  slight  toll  the  second  year. 
During  the  third  year  the  loss  from  root-rot  more  than  counterbalanced  tlie 
gain  from  lime  on  the  inoculated  part,  and  there  was  a  total  loss  of  16  per 
cent.  Even  on  the  uninoculated  part,  root- rot  was  beginning  to  reduce  the 
gain  which  would  otherwise  have  been  anticipated  from  liming,  but  there  was 
still  a  final  gain  of  7  per  cent  on  this  half.  During  the  fourth  year  of  the 
experiment,  root-rot  had  increased  to  such  an  extent  that  it  more  than  over- 
came the  benefit  of  the  lime  on  the  uninoculated  part,  and  we  had  a  final 
loss  even  on  that  side  of  12  per  cent  as  opposed  to  a  17  per  cent  loss  on  the 
inoculated  part.  In  1925  root-rot  had  increased  so  much  that  the  benefit  of 
lime  was  overcome  even  more  and  the  loss  was  about  35  per  cent  on  both  the 
inoculated  and  iminoculated  areas.  This  is  a  mucli  greater  loss  than  could 
have  been  predicted,  since  at  llie  previous  rate  of  progress  the  loss  would 
have  been  about  17  per  cent. 

In  answer  to  the  first  question  which  was  proposed. as  the  object  of  this 
experiment  we  may  state  that  tlie  immediate  effect  of  lime  in  this  soil  was  to 
increase  the  yield.  In  this  case  it  was  12  per  cent  the  second  year.  Undoubt- 
edly, the  degree  of  increase  from  liming  depends  on  tlie  reaction  of  the  soil 
before  application  is  made.  On  a  soil  less  acid  than  this,  one  would  hardl}' 
expect  the  same  degree  of  increase. 

Hoio  Acid  Should  the  Soil  Be? 

It  has  again  been  demonstrated  that  tlie  ultimate  effect  of  heavy  applica- 
tions of  lime  is  to  increase  root- rot  and  thus  reduce  yield.  The  facts  that  (1) 
neutral  calcium  salts  such  as  land  plaster  do  not  produce  tliis  effect  and  (2) 
other  alkaline  substances  such  as  carbonate  of  potash  do  produce  it,  siiow  that 
the  influencing  factor  is  not  the  calcium  but  the  alkaline  character  of  the 
lime.  The  less  acid  or  neutral  soil  thus  produced  does  not  render  the  tobacco 
plant  more  susceptible  to  attack  but  it  favors  the  growth  of  the  fungus  and 
results  in  a  larger  number  of  lesions  on  the  root  system.  Although  there  are 
probably  no  tobacco  soils  free  from  Thielavia,  it  is  apparent  that  many  of 
them,  by  virtue  of  their  acid  reaction,  are  so  nearly  free  that  their  infestation 
is  negligible;  while  others,  by  virtue  of  their  less  acid  reaction,  are  so  heavily 
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infested  as  to  render  profitable  tol)acco  growing  iiripossiblc.  The  all  import- 
ant question  now  iy:  Just  where  is  the  dividing  line  between  safety  and 
certain  loss?  Just  what  degree  of  acidity  must  a  soil  possess  in  order  to  be 
safe  from  root -rot-' 

The  data  on  the  soil  and  crop  of  1924  are  valuable  in  determining  the  loca- 
tion of  the  dividing  line,  because  at  tlKit  time  the  soil  nuist  have  more  nearly 
reached  an  equilibrium  after  the  treatment  of  liie  three  preceding  years,  and 
because  this  equilibrium  was  not  disturbed  by  artificial  inoculation  or  applica- 
tion of  lime  in  1924.  Correlating  for  that  year  tiie  root  inspection  records, 
the  yield  and  sorting  records  and  the  soil  reaction  records,  we  find  that  root- 
rot  was  not  serious  on  any  of  the  twelve  plots  which  had  an  average  reaction 
of  slightly  over  5;  but  that  it  caused  serious  damage  on  all  the  inoculated 
find  most  of  the  uninoculated  plots  with  an  average  of  5.9.  By  using  indi 
vidual  plot  records  it  may  be  confined  more  closely.  Especially  instructive  is 
the  record  of  plot  13  which  kept  a  reaction  of  5.5-5.6  throughout  the  three 
years  and  which  was  inoculated  as  thoroughly  as  any  other  plot  in  the  field 
for  three  years;  but  on  the  4th  year  only  an  occasional  lesion  on  the  roots 
could  be  found  and  it  was  the  best  plot  in  the  field.  Similarly,  an  inspection 
of  the  individual  limed  plots  indicates  pretty  severe  loss  at  5.8. 

In  1925,  soil  reactions  were  determined  in  April  and  in  October.  The  pH 
values  were  found  to  have  changed  considerably  during  the  growth  of  the 
tobacco  in  1925.  This  was  especially  conspicuous  in  the  limed  plots,  in  which 
the  soil  became  more  acid,  probably  because  of  the  removal  of  some  of  the 
lime  by  the  crop.  The  pH  values  determined  in  April  are  indicative  of  the 
environment  in  which  the  crop  grew.  .  The  reaction  of  plots  without  lime  was 
between  pH  4.5  and  5.0,  and  in  these  plots  black  root-rot  caused  no  apparent 
loss.  Limed  plots  had  pH  values  between  6.4  and  6.9,  and  in  all  of  them  black 
root-rot  caused  serious  damage.  There  were  this  year  no  plots  having  pH 
values  between  5.0  and  6.4,  and  so  the  critical  point  cannot  be  located  any 
more  closely  than  has  been  done  above  on  the  basis  of  the  results  in  1924. 

Experiments  in  pots  in  the  greenhouse,  which  are  to  be  described  in  a  later 
paper,  have  led  us  to  the  conclusion  that  loss  from  black  root-rot  occurs 
whenever  the  pH  value  of  the  soil  is  5.9  or  higher,  and  that  loss  from  black 
root-rot  does  not  occur  at  pH  5.6  or  below,  except  in  exceptionalh^  cold  soils. 
We  may  therefore  conclude  that  the  critical  point  is  somewhere  between 
5.6  and  5.9.  It  is  apparent  however  that  there  cannot  be  in  reality  a  critical 
point  but  rather  a  critical  region,  below  which  damage  from  root-rot  may  be 
expected  to  be  little  if  any,  and  above  which  root-rot  is  almost  certain  to 
cause  trouble.  There  are  at  least  three  reasons  why  this  region  cannot  be 
defined  more  accurately  than  the  limits  given  above: 

1.  The  transition  from  a  soil  reaction  unfavorable  for  growth  of  Thielavia 
1;o  a  reaction  which  favors  is  a  matter  of  degree — not  of  plus  and  minus. 

2.  During  a  very  warm  summer  the  critical  region  would  probably  be 
higher  since  a  higher  soil  temperature  reduces  the  effect  of  root- rot,  as  has 
been  shown  experimentally  by  Johnson  and  Hartman  (7:60).  A  cold  summer 
on  the  other  hand  would  probably  depress  the  critical  region  toward  the  acid 
range. 

3.  On  compact,  poorly  drained  soil  black  root-rot  is  commonly  worse  than 
in  looser  soil  in  the  same  field,  due  probably  to  the  difference  in  the  rate  of 
leaching  and  to  lower  soil  temperature.  This  also  is  in  accord  with  the  experi- 
mental results  of  Johnson  and  Hartman    (7:80).     It  is  not  improbable  that 
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on  such  a  soil  the  location  of  the  critical  region  would  he  lower.  On  the 
basis  of  the  yields  of  the  last  three  years  it  may  be  stated  that,  as  the  acidity 
of  the  soil  becomes  less  above  5.9,  the  loss  caused  by  black  root-rot  becomes 
greater.  (The  upper  limit  of  alkalinity  has  not  been  determined.)  Plots  on 
the  limed  areas  in  this  experiment  may  be  placed  in  four  groups  on  the  basis 
of  the  pH  values  of  their  soils.  These  are  correlated  with  average  yields  as 
follows: 

pH  5.9  to  6.1    —  yield  1233  pounds 

"  6  1    "  6.2  —  "      1183 

"  6.2    "  6.3  —  "      1120 

"  63    "  6.4  —  "      103!) 

M'^e  have,  then,  quantitative  evidence  of  the  increasing  injury  from  black 
root-rot  which  results  when  by  the  addition  of  the  lime  tlie  soil  is  made  less 
and  less  acid  to  a  point  beyond  pH  5.9. 

How  Mtich  Lime  May  Be  Used  with  Safety? 

If  the  soil  has  reached  such  a  point,  and  if  it  is  seriously  infested  with  the 
black  root-rot  fungus,  what  then  may  be  done?  If  no  further  lime  is  applied 
and  if  tobacco  is  continuously  grown  on  such  soil,  the  loss  of  lime  by  leach- 
ing and  by  removal  in  the  plant  will  gradually  result  in  a  more  acid  condi- 
tion. Of  course  the  loss  from  black  root-rot  may  be  so  great  as  to  make  to- 
bacco growing  on  such  land  unprofitable.  Continuous  tobacco,  no  further  lim- 
ing, and  the  use  of  acid  fertilizers,  such  as  sulfate  of  ammonia  and  sulfate 
of  potash,  are  all  the  remedial  measures  to  be  suggested  at  this  time.  A 
quicker  method  of  increasing  soil  acidity  is  desirable,  and  this  matter  is  now 
imder  investigation. 

The  Effect  of  Timothy 

Since  timothy  is  extensively  used  and  widely  reconuuended  as  a  cover  crop 
for  tobacco  soils,  it  was  assumed  at  the  outset  that  it  was  known  to  increase 
the  yield  of  tobacco  by  virtue  of  the  organic  matter  which  was  added  to  the 
soil  or  the  plant  food  which  was  saved  from  leaching  through  its  use.  It  was 
included  in  the  present  experiment  to  see  whether  it  influenced  the  damage 
from  black  root-rot  and  as  a  check  against  the  clover  cover  crop  which  was 
supposed  to  increase  root-rot  because  it  is  a  host  plant  of  Thielavia.  At  the 
end  of  the  first  season,  therefore,  it  was  a  surprise  to  find  that  both  the  in- 
oculated and  uninoculated  timothy  plots  showed  a  reduction  in  yield — 13  per 
cent  and  18  per  cent  on  the  inoculated  and  uninoculated  plots  respectively. 
It  could  not  have  been  a  result  of  the  timothy  depleting  the  soil  water  be- 
cause 1922  was  an  extremely  wet  year.  Losses  from  the  use  of  timothy  botii 
on  the  inoculated  and  uninoculated  plots,  but  in  a  smaller  degree,  were  also 
recorded  in  1923  and  1924.  Certain  plots  at  times  showed  small  increases 
over  adjacent  plots  without  cover,  but  considering  the  experiment  as  a  whole, 
the  conclusion  is  inescapable  that  the  effect  of  timothy  has  been  to  decrease 
both  the  yield  and  value  of  the  tobacco.  This  is  in  agreement  with  data  re- 
cently published  by  Jones  (8)  who  reports  an  average  decrease  in  yield  of  13 
per  cent  associated  with  the  use  of  the  timothy  cover  crop.     The  percentages 
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ol  loss  during  two  of  the  years  were  not  so  high  on  the  inocuhiled  as  on  the 
uninoculated  plots,  but  the  reverse  was  Irue  tlie  third  year.  Certainly  there 
M'as  not,  on  the  whole,  sufficient  evidence  from  either  the  yield  data  or  the 
exaininiition  of  the  roots  to  prove  Lhat  timothy  had  any  influence  on  the  ])re- 
valence  or  severity  of  black  root- rot. 

In  1925,  after  one  year's  on)ission  of  cover  crops,  the  plots  which  had  had 
timothy  cover  crops  yielded  17  per  cent  more  than  the  plots  which  had  never 
had  cover  crop.  It  would  appear  from  this  that  the  depressing  effect  of 
timothy  cover  crop  quickly  disappears  and  is  replaced  by  a  beneficial  effect 
when  the  cover  crop  is  not  sown  for  ohe  year.  This  increase  following  timothy 
after  an  interval  of  one  year  was  greater  on  limed  than  on  unlimed  plots. 
In  this  connection  it  is  interesting  to  consider  the  previous  depressing  effect 
of  timothy  on  limed  versus  unlimed  plots.  For  the  three  years  previous  to 
192.5,  the  average  reduction  in  yield  associated  with  the  use  of  timothy  cover 
crop  was  5  per  cent  on  limed  plots  and  10  per  cent  on  unlimed  plots. 

When  the  roots  of  the  plants  on  the  timothy  plots  were  compared  with 
those  on  the  adjacent  plots  without  cover  in  years  previous  to  1925,  it  was 
found  that  many  of  the  laterals — especially  the  lower  ones — w'ere  brown  and 
dead.  The  symptoms  were  quite  typical  of  the  disease  which  is  now  com- 
monly called  brown  root-rot.  The  disease  was  not  entirely  lacking  in  any  of 
the  plots  but  was  certainly  more  pronounced  on  the  timothy  plots.  On  the 
timothy  plots  which  had  been  limed,  black  root-rot  was  also  present,  and  it 
was  not  always  possible  to  separate  the  influence  of  the  two;  but  on  the  un- 
limed plots  the  brown  root- rot  was  unmistakable.  Brown  root-rot,  then,  is 
apparently  one  of  the  causes  of  depressed  yields  on  the  timothy  plots.  It  is 
known  that  timothy  in  rotation  encourages  this  disease,  and  it  is  not  surpris- 
ing that  we  should  now  find  the  same  effect  from  timothy  used  as  a  cover 
crop.  This,  however,  is  not  a  satisfying  explanation,  because  we  do  not  yet 
know  wha,t  brown  root-rot  is.  Whether  or  not  it  is  caused  by  soil  organisms 
or  by  toxins  or  malnutrition  has  never  been  determined.  We  are  not  even 
sure  that  all  the  tobacco-sick  soil  troubles  which  we  include  under  the  title 
of  brown  root-rot  are  the  same.  The  only  characters  they  have  in  common 
are  the  presence  of  some  dead  brown  roots  and  consequent  reduced  growth. 

Pure   Cultttue   Experiments  on  the 
Relation  of  H-ion  Concentration  to  Growth  of  Thielavia 

From  the  preceding,  it  is  apparent  that  the  adverse  effect  of  iime  on  tobacco 
is  due  to  the  favorable  influence  of  an  alkaline  reaction  on  the  growth  of 
Thielavia.  In  order  to  see  whetiier  this  conclusion  is  supported  by  growth 
of  the  fungus  in  pure  culture,  synthetic  culture  media  (Czapek's)  were  pre- 
pared and  adjusted  to  the  following  reactions:  1.5,  2.0,  3  05,  3.45,  3.8,  3.9,  4.25, 
4.55,  5.35,  fi.05,  6.2,  7.2,  7.9,  8.55,  8.9,  9.6,  9.9,  11.05,  12.1,  and  12.9.  The  reac- 
tions were  determined  both  colorimetrically  and  electrometrically.  Three 
series  of  cultures  were  made,  one  in  tubes  and  the  others  in  Petri  dishes. 
R.ecords  of  measurements  and  notes  on  growth  were  made  at  intervals  of  3 
or  4  days.  Briefly  summarized,  the  results  were:  On  all  cultures  between 
6.05  and  12.9  the  growth  consisted  of  a  dense  black  mat  of  mycelium  on  the 
surface  and  dark  hyphae  under  the  agar.  Both  chlamydospores  and  conidra 
were  produced  in  great  abundance.  Within  this  range  no  difference  in  char- 
acter or  quantity  of  growth  could  be  observed.     Apparently  the  reaction  was 
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optimum  throughout  this  entire  range.  But  below  this  it  was  otiierwise.  At 
5.35  the  rapidity  of  growth  began  to  decrease.  Below  5.35,  all  growth  on  the 
surface  ceased  and  even  under  the  surface  it  was  progressively  more  scanty 
down  to  3.05.  Below  this,  growth  ceased  altogether.  The  production  of 
chlamydospores  also  decreased  progressively  with  the  scantiness  of  growth 
until  there  were  none  at  all  at  3.05.  A  few  conidia  were  produced  even  to 
the  most  acid  point  where  mycelium  grew. 

Since  in  pure  culture  the  fungus  will  grow  even  at  reactions  which  are  more 
acid  than  any  tobacco  soils,  it  is  pertinent  to  ask  why  we  do  not  have  loss 
from  root-rot  below  5.5.  The  answer  is  probably  to  be  found  in  the  difference 
between  conditions  which  the  fungus  encounters  in  a  sterile  artificial  medium 
and  what  it  encounters  in  its  natural  medium,  the  soil.  In  the  hitter  case  it 
meets  keen  competition  from  other  soil  organisms  and  it  is  only  the  strong 
vigorous  growers  that  get  the  available  food  and  thrive.  But,  as  was  noted 
above,  Thielavia  at  5.35  is  beginning  to  lose  its  vigor  and  at  more  acid  ranges 
it  dwindles  to  nothing.  When  in  its  weakened  condition  due  to  unfavorable 
reaction  it  is  being  crowded  out  by  other  organisms  better  adapted  to  acid 
conditions,  it  is  not  strange  that  Thielavia  should  he  able  to  make  but  little 
headw^ay  at  5.35  or  lower.  Incidentally  it  sliould  be  kept  in  mind  that  Thie- 
lavia does  occur  sparingly  on  roots  m  more  acid  soils,  and  the  Lesions  are  just 
as  pronounced  but  are  not  numerous  enough  to  cause  much  loss.  The  critical 
point  at  which  vigor  of  growth  begins  to  diminish  is  thus  lower  than  ti.Oo 
and  higher  than  5.35.  Thus  it  must  fall  somewhere  in  the  region  which  we 
have  called  the  critical  region,  and  the  results  from  the  pure  culture  tests 
support  those  of  the  held  tests. 

Summary 

1.  The  immediate  effect  of  liming  an  acid  soil  was  to  increase  the  yield  of 
tobacco. 

2.  If  sufficient  lime  is  added,  black  root-rot  is  ultimately  promoted,  and 
tiiere  is  consequently  a   reduction  in  yield. 

3.  Black  root-rot  is  present  in  most  soils  but  is  more  injurious  in  nearly 
neutral  soils  because  the  causal  fungus,  Thielavia  basicola,  grows  more  rap- 
idly and  vigorously  in  a  nearly  neutral  medium. 

4.  In  the  field  under  experimentation,  l)lack  root-rot  caused  little  or  no 
loss  in  soils  more  acid  than  pH  5.6.  It  caused  severe  loss  on  all  soils  less 
acid  than  pH  5.9.  It  should  be  understood  that  this  critical  region  between 
pH  5.6  and  5.9  is  an  intermediate  zone  which  may  be  shifted  to  a  somewhat 
higher  or  lower  position  by  variations  in  temperature  and  compactness  of  soil, 
and  by  differences  in  the  degree  of  infestation  of  the  fimgus  in  the  soil. 
Growth  of  the  fungus  in  pure  culture  on  media,  confirmed  tlie  results  in  the 
field. 

5.  As  the  soil  becomes  less  acid  above  pH  5.9,  the  loss  from  black  root-rot 
increases.     The  upper  limit  of  alkalinity  lias  not  been  determined. 

6.  After  repeated  applications  of  lime  brought  the  soil  reaction  to  a  ])()int 
favorable  to  tlie  fungus,  the  omission  of  lime  for  two  years,  witii  tobacco  grown 
continuously  meanwiiiie,  did  not  result  in  any  immediate  reduction  in  the 
severity  of  black  root-rot. 
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7.  If,  because  of  extreme  acidity,  lime  is  considered  necessary.  It  should  l)c 
applied  with  great  caution  and  in  small  applications,  always  ))receded  by 
determinations  of  soil  reaction  in  order  to  avoid  ajiproaching  too  closely  tlie 
danger  point  of  pH  5.9. 

8.  The  use  of  timothy  cover-crop  was  found  to  have  no  significant  effect 
on  the  prevalence  of  black  root-rot. 

9.  The  use  of  timothy  cover-crop  reduced  the  yield  of  tobacco  for  three 
consecutive  years.     This  effect  was  associated  with  brown   root-rot. 

10.  When  timothy  cover  crop  was  omitted  for  one  year,  t!ie  depressing 
effect  of  timothy  quickly  disappeared  and  was  replaced  by  a  beneficial  effect. 
In  these  experiments  the  yield  on  plots  so  treated  exceeded  by  17  per  cent 
those  without  cover  croj). 
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Treatments 

1922 
Green 

1923 
Cured 

1924 
Cured 

1925 
Cured 

Average  of  all  limed  plots: 

Inoculated 

Not  inoculated          .... 

Average  of  all  unlimed  plots: 

Inoculated 

Not  inoculated          .... 

Average  of  timothy  cover  plots: 

Inoculated 

Not  inoculated 

Average  of  plots  without  cover  crop: 

Inoculated 

Not  inoculated          .... 

Average  of  all  plots: 

Inoculated 

Not  inoculated          .... 
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1319 
1269 

1161* 
1167* 

1034 
951 

1076 
1038 

Percentage  Gain  (  +  )  or  Loss  ( — ) 


From  liming: 
Inoculated 
Not  inoculated 

From  timothy  cover: 
Inoculated 
Not  inoculated 

From  inoculation: 
Limed 
Unlimed 


—34 
—36 


-12* 
-23* 


+  8 
+   4 


*Timothy  not  sown  in  1924,  no  cover  crop  plowed  under  in  1925. 
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MINERAL  MATTER  FOR  DAIRY  COWS 
By  J.  B.  LINDSEY  and  J.  G.  ARCHIBALD 


I>rTRO»ucTro>r 

It  is  a  well-known  fact  that  all  animals  require  a  certain  amount  of  mineral 
matter  in  their  diet.  The  fondness  of  all  classes  of  stock  for  common  salt  is 
so  well  known  that  mention  of  it  seems  almost  superfluous.  The  sight  of  a 
cow  chewing  a  bone  or  an  old  shoe,  licking  the  earth,  or  gnawing  at  a  fence 
rail  is  familiar  to  anyone  who  has  ever  lived  on  a  farm. 

Until  recent  years,  however,  comparatively  little  attention  has  been  paid  to 
these  outward  evidences  of  mineral  hunger,  because  of  the  belief  that  the  feeds 
commonly  fed  to  cows  contained  suflicient  mineral  matter  (common  salt  ex- 
cepted) for  their  needs.  Gradually  it  has  come  to  bq  realized  that  such  is  not 
always  the  case  and  that  shortage  of  available  mineral  matter,  under  certain 
circumstances,  may  be  a  limiting  factor  in  growth  and  production.  The  situa- 
tion has  been  well  summed  up  by  the  late  Professor  Armsby,  who  said:  "Most 
feeding  stuffs,  and  particularly  the  mixed  rations  of  farm  animals,  contain 
'what  appear  at  first  sight  to  be  much  larger  amdunts  of  ash  ingredients  than 

the  body  requires This  is  doubtless  true  of  animals  living  in  a  state 

of  nature,  but  it  is  a  questionable  assumption  under  the  artificial  conditions 
to  which  many  farm  animals  are  subjected." 

This  point  of  view  has  become  prevalent  only  within  the  past  decade.  Its 
establishment  on  a  firm  basis  of  fact  has  been  due,  in  large  measure,  to  the 
work  done  in  recent  years  at  certain  of  the  experiment  stations  in  this  country. 
For  example,  it  has  been  shown  that  in  spite  of  liberal  feeding,  heavy  milking 
cows  excrete  daily  more  mineral  matter,  particularly  calcium  and  phosphorus, 
than  they  consume,  or  are  in  what  is  termed  negative  mineral  balance,  and  it 
is  only  when  they  reach  the  advanced  stages  of  lactation  (10  pounds  of  milk 
daily)  that  the  reverse  is  true;  that  is,  that  they  consume  more  minerals  than 
they  give  out.  There  is,  however,  no  record  of  prolonged  experiments  on  the 
effect  of  feeding  mineral  supplements  to  milking  cows  to  help  out  a  mineral 
deficiency.  Realizing  the  dearth  of  such  information  and  its  importance,  this 
department  instituted  such  an  experiment  in  the  autumn  of  1921,  which,  modi- 
fied from  time  to  time  to  meet  changing  conditions  in  the  station  herd,  is 
still  in  progress.  This  paper  is  a  brief  report  of  the  work  up  to  October 
1,  1925. 

Plan  of  the  Experiment 

The  main  features  of  the  experiment  have  been: 

1.  Feeding  the  whole  herd  a  ration  deficient  according  to  prevailing  stand- 
ards in  calcium  and  phosphorus  but  adequate  in  all  other  respects. 

2.  Division  of  the  herd  into  halves  as  nearly  alike  as  possible,  and  the 
addition  to  the  grain  ration  of  one  group,  of  supplemental  calcium  and  phos- 
phorus in  the  form  of  special  steamed  hone  meal  containing  but  little  animal 
matter. 
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3.  Including  in  the  experiment  the  heifer  calves  from  the  cows  in  the  two 
groups  and  keeping  them  as  far  as  possible  on  the  same  diet  as  their  dams, 
in  order  to  see  if  any  effects  of  the  treatment  are  more  marked  in  the  second 
or  even  in  the  third  generation  than  in  the  original  animals  used. 

4.  Observation  of  the  effects  of  the  feeding  upon: 

(a)  the  general  condition  and  weight  of  the  animals, 

(b)  growth  of  heifers, 

(c)  milk  production, 

(d)  composition    of   the    milk,   especially    its    content   of    calcium    and 
phosphorus, 

(e)  reproduction,  under  wliich  general  heading  have  been  observed: 

(1)  recurrence  of  heat, 

(2)  difficulties  in  getting  cows  bred, 

(3)  number  of  abortions  and  retained  afterbirths, 

(4)  condition  of  the  calves  at  birth  and  subsequently. 

The  Herd 

The  station  herd  is  made  up  of  high-grade  Holsteins  with  a  few  Jerseys, 
and  usually  numbers,  including  young  stock,  eighteen  to  twenty  head.  At 
present  there  are  nineteen  animals  included  in  the  experiment, — fourteen 
milch  cows,  one  two-year-old  heifer,  and  three  eight-months-old  heifers.'  There 
have  of  necessity  been  some  changes  in  the  herd  since  the  experiment  was 
started,  but  of  the  nineteen  individuals  originally  included,  ten  are  still  in  the 
herd.  Since  the  commencement  of  the  experiment  in  December,  1921,  the 
milking  herd  has  had  an  average  annual  production  per  cow  of  8000  pounds 
of  milk,  testing  4.21  per  cent  of  fat. 

All  cows  are  given  a  two  months  dry  period  during  which  time  they  are 
liberally  fed,  but  they  are  not  sent  to  pasture.  They  are  maintained  on  dry 
feed  the  j^ear  around,  except  for  a  period  commencing  about  June  25  •  and 
ending  about  October  10,  during  which  time  each  cow  is  fed  about  25  pounds 
daily  of  such  green  soiling  crops  as  oats,  millet,  sorghum  and  fodder  corn,  as 
a  substitute  for  a  portion  of  their  hay.  Ensilage,  roots  or  legume  hay  have 
not  been  fed  during  the  experiment. 

Rations  Fed 

The  rations  have  purposely  been  made  as  poor  in  mineral  matter  as  a  wise 
choice  of  feeds,  other  factors  being  considered,  would  permit.  The  hay  has 
consisted  principally  of  timothy,  with  some  red  top,  blue  grass  and  orchard 
grass. 

The  grain  ration  has  consisted  of  the  following  mixture: 


Per  cent, 

Ground  oats 

391/4 

Gluten  meal 

20 

Red  dog  flour 

20 

Wheat  bran 

20 

Salt 

% 

100 


'  All  heifer  calves  are  included  in  the  experiment  as  soon  as  old  enough  to  subsist 
on  hny  and  dry  grain.    The  age  varies  M'ith  the  calf  from  five  to  seven  months. 
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The  mineral  content  of  the  entire  ration  was  still  further  lessened  by  sul)- 
stituting  for  a  portion  of  tlie  hny,  during  certain  periods  of  tiie  experiment, 
such  mineral-poor  materials  as  chopped  oat  straw,  starcii,  or  apple  pomace. 

The  whole  herd  has  been  fed  as  described  above  for  four  years,  and  in  addi- 
tion, one-half  of  the  herd,  known  as  the  "bone  meal"  group,  has  received 
supplemental  calcium  and  phosphorus  in  Ihe  form  of  steamed  bone  meal 
specially  prepared  for  animal  feeding.  The  bone  meal  was  thoroughly  mixed 
with  the  grain  before  feeding  and  the  amount  for  each  cow  has  varied  with 
her  weight  and  the  amount  of  milk  she  gives,  from  three  to  eight  ounces  daily, 
the  aim  being  to  supply  approximately  a  60  per  cent  excess  over  the  the- 
oretical requirements  of  each  cow.  This  excess  is  provided  as  a  safeguard; 
for,  although  little  is  known  about  how  completely  mineral  matter  in  the  form 
of  ground  bone  is  utilized  by  the  dairy  cow,  it  is  safe  to  assume  that  it  is  only 
partially  digested  and  made  available. 

Results  oi'  the  Experime^tt 

General  Condition  and  Weight  of  the  Cows. 

The  condition  of  the  animals  has  been  carefully  noted  by  means  of  observa- 
tions made  and  recorded  from  month  to  month.  At  no  time  has  it  been  pos- 
sible to  note  any  marked  difference  in  the  mature  cows.  Irrespective  of  the 
group  in  which  they  belong  they  have  maintained  themselves  M'ell.  This  has 
been  especially  true  of  the  Holstein  cows. 

Among  the  young  cows  and  heifers  the  effects  of  the  low  mineral  ration 
have  been  much  more  apparent.  Several  of  them  are  considerably  under- 
sized for  their  age,  and  present  a  general  unthrifty  appearance.  Recently 
some  of  them  iiave  had  very  poor  appetites,  refusing  at  times  both  hay  and 
grain.  The  young  Jerseys  seem  to  have  been  particularly  susceptible,  and 
while  some  of  the  Holsteins  have  also  been  affected  they  have  stood  up  under 
the  low  mineral  feeding  better  than  the  Jerseys.  As  with  the  aged  cows  the 
effects  noted  have  been  irrespective  of  whether  they  received  bone  meal  or 
not,  although  recently  there  has  been  some  evidence  to  favor  the  bone  meal. 

All  of  the  cows  that  were  mature  at  the  commencement  of  the  experiment 
have  maintained  their  weights  well,  there  being  no  significant  variation  from 
year  to  year  in  either  group. 

Growth   of  Heifers 

Study  of  the  growth  records  of  the  young  stock  in  comparison  with  those 
of  their  dams  shows  that  of  twelve  individuals,  six  are  as  large  as  their  dams 
were  at  the  same  age  and  six  are  smaller  than  the  dams  were.  These  two 
groups  are  com_posed  according  to  breed  as  fellows: 

Large  as  dam  Smaller  than  dam 

Holstein — 4.  Holstein — 3 

Jersey^2  Jersey — 3 

According  to  grouping  in  the  experiment  they  are  divided  thus: 
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Large  as  dam  Smaller  than  damn 

Bone  meal— 3  (2H  &  IJ)  Bone  mccal— 3  (IH  &  2J) 

No  bone  meal— 3    (2H   &   IJ)  No  bone  meal— 3    (2H   &   IJ) 

So  far,  then,  as  growth  records  go  the  evidence  is  about  evenly  divided, 
there  being  nothing  in  favor  of  the  bone  meal. 

Milk  proditclion 

The  milk  yield  has  remained  at  a  fairly  constant  average  level  all  tlirough 
the  experiment.  The  average  daily  yield  per  cov/  from  year  to  year  is  given 
below,  commencing  two  years  before  the  experiment  was  started. 

Average  daily  yield 

Year  of  milk  per  cow,  lbs. 

1920  21.87 

1921  21.65 

1922  22.67 

1923  21.56 

1924  21.06 

1925  22.30 

The  above  record  is  for  the  whole  herd.  Dividing  the  herd  into  the  two 
groups,  those  that  received  bone  meal  and  those  that  did  not,  we  find  the 
following  records: 

Year  Average  daily  yield  of  milk  per  cow,  lbs. 


1922 
1923 
1924 
1925 

On  this  basis  it  would  seem  that  the  cows  not  receiving  bone  meal  were  the 
better  producers.  When  we  subjected  our  data  to  careful  analysis,  studying 
the  records  of  the  individual  cows  from  year  to  year,  and  took  into  account 
the  influence  of  breed,  age,  and  length  of  lactation  on  tiie  milk  yield  of  tiie 
two  groups,  it  was  found  that  the  evidence  is  not  so  favorable  to  the  "no  bone 
meal"  group.     In  fact,  it  favors  slightly  the  "bone  meal"  group  of  cows. 

Composition   of   the   Milk 

The  milk  from  each  cow  in  tlie  herd  is  sampled  for  live  consecutive  days 
each  month.  Total  solids  and  fat  have  been  delerniined  in  tlie  composite 
samples  each  month  during  the  course  of  the  exjieriment.  In  addition  the 
total  ash,  and  calcium-  and  phosphorus  content  of  the  milk  liave  been  deter- 
mined from  time  to  time, — on  an  average,  about  four  times  a  year. 


"Bone  Meal" 

"No  Bone  IV 

Group 

Group 

22.20 

23.13 

19.85 

23.00 

21.36 

20.76 

20.65 

23.94 
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Average  Composifion  of  tlie  Milk 
since  Conimencement  of  the  Mineral  Experiment.* 

(Expressed  as  percentages  of  the  liquid  milk) 

"No  Bone  Meal" 
Group. 
12.67 
4.16 
8.51 
0.725 
0.117 
0.0,98 

*  These  figures  have  been  corrected  for  differences  in  the  relative  number  of  Hol- 
steins  and  Jerseys  in  each  group,  otherwise  the  much  richer  .Tersey  milk  might  give  the 
figures  a  wrong  significance.  In  the  case  of  total  ash,  calcium  and  phosphorus,  they 
have  al.so  been  corrected  for  any  influence  that  difference  in  stage  of  lactation  of  the 
cows  in  the  two  groups  might  have.  It  is  well  known  that  as  a  cow  advances  in  lac- 
tation her  milk  becomes  richer.  This  correction  has  not  been  necessary  for  the  total 
solids  and  fat,    as   they  have   been  determined  regularly  every  month  for  all   cows. 

Effect  on  Reproduction 
Recurrence  of  Heat. 

Regarding  regularity,  the  records  show  the  following: 


Whole  Plerd, 

"Bone  Meal" 

(Dec.  1921-Oct.  1925) 

Group. 

Total  solids 

12.74 

12.83 

Fat 

4.21 

4.27 

Solids  not  fat 

8.53 

8.56 

Total  ash 

0.724 

0.722 

Calcium  (Ca) 

0.117 

0.118 

Phosphorus   (P) 

0.096 

0.093 

Regularity 

Whole  Herd 

"Bone  Meal" 

"No  Bone  Meal" 

Good 

15 

Group. 

7 

Group 
8 

Fair 

4 

3 

1 

Poor 

0 

0 

0 

The  average  length  of  time  after  calving  before  the  first  heat  has  been: 

"Bone  Meal"   group,  37  days 

'No  Bone  Meal"  group,  39  days 

The  condensed  data  show  that  both  groups  were  quite  similar  in  their  be- 
havior in  these  respects.  In  fairness,  however,  it  must  be  stated  that  as  the 
experiment  has  progressed,  the  cows  that  received  the  bone  meal  have  tended 
to  come  in  heat  sooner  after  calving,  while  the  reverse  has  been  true  of  those 
that  did  not  receive  bone  meal. 

Difficulties  in  Getting  Cows  Bred. 

Considerable  trouble  has  been  experienced  in  getting  the  cows  with  calf, 
some  of  them  needing  the  attention  of  a  veterinarian,  and  having  to  be  served 
four  or  five  times  before  they  would  hold.  Up  until  the  past  year  or  so  the 
trouble  became  somewhat  more  prevalent  as  the  experiment  progressed.  Since 
then,  for  some  unaccountable  reason,  the  cows  have  improved  considerably  in 
this  respect.  The  groups  have  been  quite  evenly  divided  with  respect  to  it, 
as  the  accompanying  figures  show. 


144 


MASS.  EXPERIMENT  STATION  BULLETIN  230 


Average  Niimljer  of  Times   Bred. 


Bone  Meal"  Group. 

"No  Bone  Meal 

1.60 

1.67 

2.25 

2.67 

2.67 

2.57 

1.60 

1.50 

Year  "Bone  Meal"  Group.  "No  Bone  Meal"  Group. 

1922 

1923 

1924. 

1925 

Abortions  and  Retained  Afterbirths. 

There  have  been  three  cases  of  abortion  and  one  premature  birth  in  the  herd 
since  the  commencement  of  the  experiment.  Two  of  the  abortions  were  in  tlie 
"bone  meal"  group,  the  other  one  and  the  premature  birth  were  in  the  "no 
bone  meal"  group.  Two  of  the  abortions  were  caused  by  accidents  and  it  is 
doubtful  if  the  other  two  were  due  to  the  effect  of  the  experiment.  There 
have  been  six  cases  of  retained  afterbirth,  of  which  four  have  been  in  the  "no 
lione  meal"  group.  This  fact  may  be  of  some  significance,  or  it  may  be  mere 
chance. 

Condition  of  the  Calves  at  Birth  and  Siibsequenthj. 

All  calves  dropped  during  the  course  of  the  experiment  have  either  been 
raised  to  maturity  or  kept  a  sufficiently  long  time  to  enable  us  to  form  an 
accurate  opinion  as  to- their  constitutional  vigor.  The  following  table  sum- 
marizes the  records. 

Condition  of  Calves. 


Group   and   Year. 

\ig 

•orous. 

G 

ood. 

F 

air. 

DeUcate 

Bone  meal 

1922 

1 

1 

1 

1923 

2 

2 

1 

1924 

1 

2 

2 

1925    (to    Oct.    1) 

2 

1 

Total 

6 

3 

5 

2 

No  bone  meal 

1922 

1 

1 

2 

2 

1923 

2 

2 

2 

1 

1924 

2 

1 

1 

2 

1925    (to    Oct.    1) 

2 

4 

1 

Total 

7 

8 

6 

5 

The  only  result  of  any  significance  here  is  the  somewhat  higher  number  of 
delicate  calves  from  the  "no  bone  meal"  cows.  Proportionately  the  difference 
between  the  groups  in  tliis  respect  is  not  so  great  as  a  first  glance  at  tlie 
figures  seems  to  show,  the  ratio  being  roughly  3  to  2  instead  of  5  to  2.  Also 
the  delicate  calves  have  with  one  or  two  exceptions  been  from  Jersey  cows,  so 
that  it  is  probable  that  breed  characteristics  have  had  more  influence  than 
has  the  experimental  treatment. 
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The  object  of  tlic  work  reported  here  has  been  to  ascertain  what  benefit 
may  be  derived  from  adding  steamed  bone  meal,  with  the  animal  matter 
largely  extracted,  as  a  source  of  lime  and  phosphorus  to  the  ration  of, dairy 
cows. 

The  entire  herd  has  been  fed  for  four  years  on  a  ration  low  in  mineral 
matter,  particularly  in  lime.  One-half  of  the  herd  has  had  the  deficiency 
made  good  in  theory  by  adding  bone  meal  to  the  grain. 

The  results  in  brief  are  as  follows: 

1.  The  experiment  has  had  no  appreciable  effect  on  the  general  condition 
of  the  cows  that  were  mature  when  it  commenced.  This  has  been  especially 
true  of  the  Holstein  cows.  The  low  mineral  rations  have  adversely  affected 
some  of  the  young  cows,  as  evidenced  by  their  unthrifty  appearance  and  poor 
appetite.  The  young  Jerseys  show  this  more  than  do  the  young  Holsteins, 
although  there  are  exceptions  in  both  breeds.  For  a  long  time  there  seemed 
to  be  no  difference  in  general  condition  between  the  "bone  meal"  and  the  "no 
bone  meal"  group;  but  recently  there  has  been  some  slight  evidence  to  favor 
the  bone  meal. 

2.  The  mature  cows  have  not  shown  any  significant  changes  in  weight,  but 
about  half  of  the  young  cows  are  smaller  than  their  dams  were  at  the  same 
age.  In  this  respect  the  evidence  is  about  evenly  divided,  not  favoring  either 
group. 

3.  Milk  production  has  been  maintained  well  all  through  the  experiment. 
The  evidence  on  this  point  favors  slightly  the  "bone  meal"  cows. 

4.  The  composition  of  the  milk  has  not  been  significantly  affected. 

5.  The  reproductive  function  has  been  more  seriously  disturbed  than  any 
other,  considerable  difficulty  being  experienced  in  getting  the  cows  with  calf. 
The  two  groups  have  been  quite  similar  in  this  respect. 

6.  Each  group  has  produced  about  the  same  proportion  of  strong,  healthy 
calves.  The  "no  bone  meal"  group  has  had  a  somewhat  higher  proportion  of 
delicate  calves,  but  this  may  have  been  due  in  part  to  breed  characteristics. 

Conclusions  a.nd  Recommendations 

Our  work  has  led  us  to  the  conclusion  that  while  dairy  stock,  especially 
growing  heifers,  must  have  an  adequate  supply  of  lime  in  their  food  in  order 
to  attain  maximum  development  and  productive  capacity,  the  advantage  to  be 
gained  from  the  practice  of  supplying  lime  in  the  form  of  steamed  bone  meal 
seemed  to  he  very  slight. 

While  we  have  still  much  to  learn  on  the  subject  of  mineral  feeding  of 
cows,  the  following  recommendations   are  tentatively  made: 

1.  Supply  lime  and  other  minerals  in  feeds  that  are  naturally  rich  in  ash, 
rather  than  by  supplementing  feeds  low  in  ash  with  bone  meal  or  other  lime 
salts.  All  the  leguminous  hays  are  high  in  lime,  in  addition  to  their  very 
desirable  protein  content.  Alfalfa  hay  contains  five  times  as  much  lime  as 
does  timothy  hay.  There  is  as  much  lime  in  a  ton  of  red  clover  hay  as  in 
100  pounds  of  ordinary  bone  meal,  and  it  is  in  what  is  probably  a  more  de- 
sirable form.  It  is  in  the  choice  of  roughage  that  care  must  be  used.  The 
ordinary  grains  and  concentrates  are  characterized  by  relatively  low  lime  and 
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high  phosphorus  content,  so  that  in  so  far  as  ash  requirements  are  concerned 
it  makes  little  difference  what  grain  ration  is  fed. 

2.  All  dairy  cows  should  have  a  dry  period  of  two  months,  during  which 
time  they  should  be  liberally  fed  on  a  legume  i-oughage,  or  on  early  cut  hay 
containing  clover,  or  on  rowen,  as  well  as  on  some  grain  to  make  up  for  tlie 
losses  in  mineral  matter  during  the  period  of  heavy  milking.  Good  pasturage 
will  also  prove  very  satisfactory. 

3.  Growing  heifers  should  receive  special  care  with  respect  to  the  ash 
content  of  their  rations.  Here  again  some  kind  of  properly  cured  legume 
or  clover-mixed  hay  is  the  best  safeguard. 

4.  Put  the  bone  meal  and  other  mineral  substances  on  the  land,  rather 
than  in  the  manger.  Used  in  this  way  the  yield  and  ash  content  of  the  crop 
are  likely  to  be  increased  and  thus  indirectly  the  ash  requirements  of  human 
beings  and  animals  will  be  taken  care  of. 

5.  Common  salt  is  the  one  exception  to  all  the  above  statements.  Animals 
should  have  free  access  to  it  at  all  times. 

The  above  recommendations  are  what  many  successful  dairymen  now  prac- 
tice, and  are  within  the  reach  of  all  who  wish  to  improve  their  feeding  prac- 
tices in  this  respect. 

NOTE:  It  is  possible  that  most  cows  when  fresh  are  in  negative  calcium 
balance;  that  is,  they  excrete  in  the  milk  and  manure  more  calcium  than  tiiey 
consume.  This  condition  in  all  probability  is  more  pronounced  and  continues 
for  a  longer  period  in  case  of  cows  bred  for  heavy  milk  production.  It  has 
been  shown  recently  bj'^  the  Wisconsin  Station  that  direct  sunlight  checks  this 
tendency  to  a  limited  extent.  Whether  the  antirachitic  vitamin  is  of  pro- 
nounced influence  in  aiduig  calcium  assimilation  in  case  of  dairy  cows  is  still 
an  open  question. 
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In  our  studies  of  substitutes  for  whole  or  liquid  skim  milk  in  the  rearing 
of  young  calves,  we  have  tried  both  the  drum  dried  and  the  spray  dried  skim 
milk  powders. 

Method  of   Manufacture  of   Milk   Powders 

In  the  spray  process,  the  liquid  milk  is  forced  under  high  pressure  through 
nozzles  into  the  upper  part  of  a  heated  chamber.  The  fine  spray  is  dried  to 
a  fine  powder  by  the  time  it  reaches  the  bottom  of  the  chamber.  The  chief 
advantage  of  this  process  is  that  the  powder  is  very  readily  and  completely 
soluble  in  water. 

In  the  drum  or  roller  process,  the  skim  milk  is  fed  from  a  gravity  tank  onto 
steam-heated  rolls.  It  spreads  out  into  a  thin  film,  drying  as  the  rolls  slowly 
revolve.  The  dried  film  is  removed  from  the  rolls  by  scrapers,  ground,  sifted 
and  packed.  It  is  somewhat  coarser  in  texture  than  the  spray  dried  product 
and  does  not  dissolve  in  water  as  readily.  The  ma,nufacturers  claim  that  the 
process  is  not  destructive  to  the  vitamins  in  tlie  milk,  especially  Vitamin  C. 

Prevakation  of  Skim  Milk  Powder  for  Feeding 

One  pound  of  the  milk  powder  and  a  scant  even  teaspoon ful  of  salt  are 
added  to  each  gallon  of  lukewarm  water.^  The  milk  powder  and  salt  should 
first  be  stirred  with  a  small  quantity  of  cold  water  to  avoid  lumping,  and  after 
a  creamy  consistency  has  been  secured,  the  necessary  amount  of  lukewarm 
water  added,  the  mixture  well  stirred  and  thus  fed.  Enough  can  be  made  up,, 
if  desired,  to  last  twenty-four  hours,  but  it  should  not  be  fed  cold. 

Method  of  Feeding 

Whole  milk  was  fed  for  the  first  week  after  weaning  and  then  the  skim 
milk  solution  gradually  substituted.  Not  over  nine  quarts  daily  were  fed  to , 
each  calf  and  it  is  better,  although  not  necessary,  to  continue  feeding  a  min- 
imum of  two  quarts  of  whole  milk  daily  during  Lhe  first  six  or  eight  weeks 
of  the  calf's  life.  After  the  first  month,  the  calf  was  taught  to  eat  rowen 
and  a  calf  meal  made  up  of  30  pounds  red  dog  flour,  30  pounds  ground  oats, 
15  pounds  linseed  meal,  241/0  pounds  of  corn  meal  and  1/9  pound  salt.  By 
the  time  the  calf  reached  four  months  of  age  it  was  eating  one  and  one-half 
to  two  pounds  of  grain  daily  and  a  considerable  amount  of  hay. 

The  experiment  was  ended  when  each  calf  reached  the  age  of  four  months 
at  which  time  the  milk  was  gradually  removed  and  dry  feeds  substituted.  It 
is  preferable,  however,  in  case  of  promising  dairy  heifers,  to  continue  giving 
some  of  the  skim  milk  until  the  animals  are  five  or  six  months  of  age,  in  order 
to  promote  rapid  growth. 


'   If  desired,    one  pound   of  the  milk  powder   may   be  used  to   5   quarts   of  water. 
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The  Results 
Relative  Growth,  Gains  and  Costs  of  Rearing  Calves  on  Skim  Milk  Powders 


Dry  matter 

Number 

Average 

required 

Food  cost 

Material 

of 

daily 

for  100 

per  pound 

Calves* 

gain 

pounds  gain 

of  gain 

Lbs. 

Lbs. 

Cents 

Skim  milk  powder 

(drum  process) 

6 

1.30 

287.79 

16.5 

Skim  milk  powder 

(spray  process) 

6 

1.39 

277.72 

222 

Liquid  skim  milk 

for  comparison 

6 

1.68 

250.78 

14.3 

*  All  grade  Holstein  calves. 

Liquid  skim  milk  was  charged  at  IVg  cents  a  quart,  drum  dried  powder  71/2 
cents  and  spray  dried  powder  11  cents  a  pound  (drum  dried  solution,  1.9  and 
spray  dried  solution,  2.75  cents  a  quart).     The  table  shows: 

1.  That  neither  skim  milk  powder  promoted  as  rapid  growth  as  did  tlie 
liquid  skim  milk. 

2.  That  the  drum  process  powder  produced  slightlj'^  better  growth  than  did 
the  spray  process  powder,  Tlie  difference  is  not  great  and  too  much  stress 
should  not  be  placed  upon  it.  Inasmuch,  however,  as  the  drum  dried  powder 
may  often  be  purchased  for  several  cents  a  pound  less,  it  is  to  be  preferred 
for  calf  feeding. 

3.  Dried  skim  milk  offers  the  best  substitute  for  liquid  skim  milk  in  the 
rearing  of  young  calves.  At  the  present,  the  price  has  advanced  to  11  cents 
for  the  drum  dried  and  IS^'g  per  pound  for  the  spray  dried,  wiiich  renders 
their  use  of  doubtful  economic  value.  The  price  will  vary  according  to  supply 
and  demand. 


BETTER  FEED  FROM  PERMANENT  PASTURES 
By  SIDNEY   B.   PIASKELL 


In  the  spring  of  1921  the  Massachusetts  Experiment  Station  instituted  cer- 
tain fertilizer  experiments  on  a  typical,  rock-bound,  weed-grown  permanent 
pasture.  The  pasture  must  have  been  last  plowed  more  than  100  years  ago, 
in  the  days  of  cheap  labor  and  ox  team  power.  A  part  of  the  pasture  liad 
once  been  tilled,  had  degenerated  into  pasture,  had  then  grown  a  crop  of  xsood 
and  timber;  and  then  after  many  years  had  been  brouglit  back  to  pasture  in 
a  century-long  rotation.  Of  clover  and  blue  grass  there  were  but  the  scanti- 
est traces.  Running  cinquefoil  and  great  clumps  of  green  moss  had  crowded 
out  tiie  better  types  of  vegetation. 
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It  was  under  these  discouraging  conditions  that  the  first  fertilizer  was 
applied,  as  a  top-dressing,  in  the  early  spring  of  1921.  A  second,  more  elab- 
orate experiment  was  started  in  1922.  The  fertilizers  applied,  and  the  rates 
at  which  they  were  used,  were  as  follows: 

Acid  phosphate,  480  and  960  pounds  per  acre. 

Muriate  of  potash,  80  and  160  pounds  per  acre. 

Ground  limestone,  2400  pounds  per  acre. 

Acid  phosphate  and  muriate  of  potash  as  above,  at 
the  two  different  rates. 

Space  does  not  permit  of  extended  description  of  the  remarkable  effect  of 
these  fertilizers.  By  1923  many  of  the  plots  had  developed  a  dense  growth, 
of  white  clover.  Potash  was  the  most  effective  of  any  of  the  treatments;  lime 
and  acid  phosphate,  used  alone  or  together,  were  relatively  ineffective.  Pot- 
ash and  acid  phosphate  combined,  especially  when  used  in  the  limed  areas, 
showed  a  distinct  advantage  over  the  potash  alone.  As  time  has  elapsed,  the 
apparent  effectiveness  of  lime  has  been  increasing;  also,  but  to  a  less  marked 
degree,  has  that  of  the  acid  phosphate. 

Photographic  records  best  portray  the  remarkable  results  of  this  experi- 
ment. A  camera  was  suspended  over  a  typical  area,  and  in  each  of  three 
successive  years  an  exposure  was  made  of  the  same  portion  of  the  sod.  The 
upper  picture  shows  the  character  of  the  sod  as  it  was  before  fertilizer  was 
applied;  that  in  the  center,  taken  a  year  later,  shows  the  changing  vegetation 
as  produced  by  fertilizer;  and  the  lower  picture  shows  the  results  of  1923, 
which  was  definitely  a  "clover  year."  The  fertilizer  here  used  was  the  potash 
and  acid  phosphate  mixture  with  lime.  Similar  results  were  obtained  in  the 
experimental  plots  started  in  1922;  but  here,  probably  on  account  of  more 
favorable  weather  conditions,  the  fertilizer  had  more  rapid  effect. 


Effect  of   Fertilizer  on   Quality  of   Pasittrage 

About  the  middle  of  June,  1923,  animals  were  barred  for  a  three  weeks 
period  from  the  pasture  plots  fertilized  in  1922.  Samples  of  the  three  weeks' 
growth  were  cut,  the  product  dried,  weighed  and  subjected  to  chemical  anal-- 
ysis.     Results  are  shov/n  in  the  following  table: 


Fertilizer  Treatment 


Dry 

Matter 

per  Acre, 

Pounds 


Protein 


Per 
cent 


Pounds 
per  Acre 


Acid  pliosphate  960  lbs.;  no  lime 
Acid  phosphate  960  lbs.;  limestone  2400  lbs.    . 
Muriate  of  potash  160  lbs.;  no  lime    . 
Muriate  of  potash  160  lbs.;  limestone  2400  Its. 

No  fertilizer;  no  lime 

Limestone  2400  lbs 

Acid  phosphate  960  lbs.;  muriate  of  potash 

160  lbs.;  no  lime 

Acid  phosphate  960  lbs.;  muriate  of  potash 

160  lbs.;  limestone  2400  lbs. 


863 
1050 

676 
1023 

703 

768 

1272 
1576 


14.17 
18.70 
20.78 
23.29 
14.60 
17.97 

20.56 

24.53 


122 
196 
140 
238 
103 
138 

262 

387 
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The  greatly  increased  yield  of  protein  on  the  best  treated  plot  is  most  sig- 
nificaat,  with  a  total  production  equal  to  that  contained  in  2400  pounds  of 
wheat  bran.  The  cause  of  this  change  is  of  course  the  stimulation  of  clover 
and  the  suppression  of  the  weeds  brought  about  by  the  use  of  lime  and 
fertilizer. 

The  Grass  Cycle 

White  clover,  however,  comes  and  goes.  By  the  fall  of  1924  it  had  disap- 
peared from  these  plots  almost  absolutely  and  been  replaced  by  blue  grass. 
In  the  spring  of  1925  no  clover  was  in  evidence,  even  on  those  plots  which 
had  been  densely  carpeted  in  the  summer  Of  1923.  In  the  early  summer  of 
192-5,  however,  drouth  conditions  prevailed,  to  be  broken  during  the  end  of 
June  by  generous  rains.  These  conditions  favored  clover,  and  by  the  end  of 
that  year  it  was  once  more  dominant  on  all  of  the  better  fertilized  areas. 

It  is  impracticable  to  translate  the  above  figures  into  terms  of  profit  and 
loss.  We  have  no  means  of  knowing  how  long  a  time  fertilizer  will  continue 
to  show  benefit.  Yet  the  fact  tliat  large  areas  have  already  reverted  to  forest 
shows  what  must  happen  to  existing  pastures  in  case  fertilizer  be  not  applied; 
or  in  case  the  price  of  milk  be  too  low  to  make  profitable  such  fertilizer 
application. 

What  Fektilizkks  Are  Needed. 

On  the  relatively  coarse  grained,  depleted  granitic  soils  of  the  Station  farm, 
potasli  was  the  plant  food  most  needed.  Best  growth  was  obtained  with  lime. 
Acid  phosphate  applied  in  addition  to  lime  and  potash  still  further  bettered 
the  yield.  The  total  expense  of  application  of  these  three  materials  was,  of 
course,  very  heavy.  On  heavier  pasture  soils,  acid  phosphate  may  be  all  that  is 
required.  In  certain  demonstrations  west  of  the  Connecticut  River,  instituted 
by  the  Department  of  Agronomy,  M.  A.  C,  this  is  indicated  most  clearly.  It 
is  probable  that,  where  the  soil  is  fairly  close  grained  and  has  a  favorable 
moisture  supply,  acid  phosphate,  with  lime  if  the  soil  be  extremely  acid,  will  be 
all  that  is  required.  These  of  course  must  be  applied  as  top  dressing,  which 
means  that  action  is  certain  to  be  relatively  slow. 

The  fertilizing  of  pastures  is  a  most  interesting  field  for  farm  experiments. 
There  are,  however,  certain  discouraging  conditions  attending  it.  Returns 
from  fertilizer  application  are  always  delayed,  for  only  by  stimulating  white 
clover  and  grass  so  that  it  can  crowd  out  the  weeds  is  the  better  pasture 
secured.  If  the  weather  be  dry,  there  may  be  a  period  of  weeks  or  even  of 
months  in  which  there  will  be  no  growth  on  either  fertilized  or  unfertilized 
portions  of  the  pasture.  Even  when  good  growth  is  produced,  as  siiould 
usually  be  the  case,  the  fact  may  not  be  noticed,  for  increased  forage  may  be 
pastured  off  as  rapidly  as  it  is  grown.  Yet  with  all  of  these  uncertainties,  the 
iioal  is  worth  the  effort.  A  pasture  which  is  in  a  weedy  or  run-down  condi- 
tion because  of  a  lack  of  plant  food  can  be  brought  back  to  productive  con- 
dition only  by  the  use  of  plant  food. 


Progressive    Change   in  Pasture   Vegetation. 

Top — Before  Fertilizer  was  Applied. 

Center — One  Year  after  Application. 

Bottom — Two  Years  after  Application. 
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THE  UTILIZATION  OP  FEEDS  BY  HORSES 
By  J.   B.  LINDSEY  AND  J.  G.  ARCHIBALD 


Allhough  it  is  recognized  tiiat  for  many  industrial  purposes  the  automobile, 
auto  truck  and  farm  tractor  iiave  replaced  the  horse  as  a  source  of  power,  we 
believe  that  the  horse,  for  a  long  time  to  come,  will  continue  to  have  his  place 
upon  the  farm  and  in  certain  other  lines  of  industry. 

For  a  number  of  years  studies  have  been  made  at  this  Station  of  the 
digestibility,  metabolizable  energy  and  net  energy  of  the  ordinary  roughages, 
grains  and  by-products  likely  to  be  fed  to  farm  and  other  work  horses  in 
order  to  ascertain  their  relative  nutritive  values. 

Units  of  Meastjrebient. 

In  order  to  get  at  relative  nutritive  values,  we  nmst  have  one  or  more 
units  of  measurement.  Obviously  the  foot  rule  or  the  yardstick  would  not 
serve  for  such  a  purpose.  The  best  units  we  have  are  (a)  chemical  analysis 
of  the  feed,  (b)  its  digestibility,  (c)  its  total,  metabolizable  and  net  energy 
values. 

(a)  Chemical  analysis  tells  how  much  of  each  of  the  several  groups,  pro- 
tein, fat,  carbohydrate  and  ash,  a  feed  contains  but  it  does  not  tell  how  much 
of  each  group  the  animal  can  finally  utilize. 

(b)  Digestibility.  By  digestibility  is  meant  the  amount  of  each  ingredi- 
ent the  animal  can  digest  or  so  transform  that  it  can  be  carried  into  the 
blood  stream  and  made  use  of  as  food.  The  solid  excreta  or  feces  is  tlie 
undigested  portion  of  the  feed  which,  subtracted  from  the  total  feed,  leaves 
that  which  is  digested.  The  digestion  coefficient  means  simply  the  percentage 
of  the  feed  or  ingredient  digested.  Thus,  if  a  feed  contains  30  per  cent  or 
poimds  of  fiber  in  100  pounds  and  15  pounds  is  digested,  the  coefficient  is  60. 

(c)  Energy.  Every  food  may  be  regarded  as  a  mass  of  latent  energy. 
Digestion  liberates  this  energy  and  the  animal  lives  and  produces,  as  a  result 
of  the  liberation. 

Total  energy  represents  all  of  the  energy  contained  in  a  feeding-stufp,  and 
is  determined  by  the  use  of  a  complicated  piece  of  apparatus  known  as  a 
bomb  calorimeter 

Metabolizable  energy  is  the  total  energy  less  that  contained  in  the  feces  and 
urine. 

Net  energy  is  the  total  energy  minus  that  lost  in  the  feces  and  urine  and 
that  used  in  the  process  of  digestion  and  assimilation. 

Whil^  the  determination  of  digestibility  tells  us  the  amount  of  a  food  di- 
gested, it  does  not  tell  the  cost  to  the  animal  of  the  energjr  expended  in  the 
digestive  processes.  Comparative  digestibility  of  feedstuffs,  however,  is  a  very 
helpful  unit  of  measurement,  but  net  energy  is  the  more  exact.  Unfortunately 
the  present  method  for  determining  net  energy  is  very  difficult,  expensive  and 
time  consuming.  The  only  equipment  available  in  the  United  States  for  large 
animals  is  that  at  the  Institute  of  Animal  Nutrition  in  Pennsylvania,  financed, 
by   the  National   Government.     The  late   Professor   Armsby,   the   director  of 
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the  institute,  as  a  result  of  his  own  experiments  and  those  conducted  in 
Europe,  deduced  a  formula  for  determining  net  energy,  based  upon  chemical 
analysis,  total  energy  and  metabolizable  energy.  In  the  experiments  here 
rejDorted,  we  have  made  use  of  this  formida  after  having  determined  the- 
composition  and  the  total  and  metabolizable  energy  in  each  feedstuff,  as  well 
as  its  digestibility;  and  it  is  these  two  units  of  measurement — raet  energy, 
expressed  in  therms^  with  digestibility  as  an  aid —  that  we  have  used  in 
getting  at  the  relative  values   of  the   feeds   studied. 

Meti:oij  of   PiiOcEDTTi:!-; 

Two  horses  were  used  in  each  trial.  Each  feed  was  analyzed  and  its  total 
energy  determined.  Definite  am.curits  daily  were  fed,  the  feces  and  urine 
collected,  and  the  energy  contained  in  tb.e;n  determined  and  subtracted  from 
the  total  energy  of  the  feed,  which  gives  the  metabolizable  energy.  By  the 
ay^plication  of  the  formula  mentioned  above,  the  net  energy  was  estimated. 
In  the  above  procedure  v/e  were  able  also  to  determine  digestibility.  Each 
actual  experiment  required  about  three  weeks  for  its  completion,  in  addition 
to  a  large  amount  of  work  in  the  chemical  laboratory  and  in  the  calculation 
of  the  results. 

Some  Results  of  the  ExperiiMent 

The  Story  of  Alfalfa. 

Two  different  lots  of  alfalfa  were  tested,  one  grown  in  New  York  state 
and  the  other  on  the  Experiment  Station  grounds.  The  New  York  sample 
contained  11.7  per  cent  protein  and  3.5.2  per  cent  fiber,  while  the  Station 
sample  contained  17.7  per  cent  protein  and  27.-5  per  cent  fiber.  It  is  evident 
that  the  former  sample  was  more  mature  than  the  latter. 

Average  Digestion  Coefficients  and  Net  Energy  Values 


Digestion  Coefficients  (Per  cent) 

Net  Energy 
per  100 

Material 

Nitrogen- 

Dry 

free 

pounds 

Matter 

Protein 

Fiber 

Extract 

(Therms) 

Alfalfa,  New  York  sample 

49 

66 

34 

60 

14 

Alfalfa,  Massachusetts  sample 

53 

7.3 

38 

62 

36 

Alfalfa  fed  to  cattle 

58 

72 

46 

66 

34 

(for  comparison) 

These  results  indicate  that  the  New  York  sample  was  more  mature  and  less 
utilized  by  the  horses  than  the  Massachusetts  sample;  while  tlie  net  energy 
values  show  that  the  horses  had  to  expend  considerablj'  more  energy  to  digest 
the  New  York,  or  late-cut  sample. 

Tlie  comparison  of  the  digestibility  of  alfalfa  by  horses  and  cattle,  given  in 
the  table,  shows  that  cattle  are  able  to  digest  alfalfa  to  a  greater  degree  tlian 
are  horses,  although  the  protein  is  well  and  about  equally  digested  by  botli 
classes  of  animals. 


1  The  therm  represents  the  amount  of  heat  required  to  raise  1000  kilograms  of  water 
1  degree  Centigrade,  and  is  used  as  a  unit  of  measurement  for  energy. 
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What  the  Horses  Did  with   Timothy  and  Kentucky  Blue  Grass  Hay. 

Five  of  the  samples  tested  were  largely  Timothy,  and  contained  from  3.86 
to  7.68  per  cent  protein  and  from  28.9  to  31.7  per  cent  of  fiber.  It  is  evident 
that  some  samples  were  cut  earlier  than  others.  One  sample  was  fine  in  qual- 
ity, was  composed  mainly  of  Kentucky  blue  grass,  and  contained  7.70  per  cent 
of  protein  and  28.35  per  cent  fiber. 

The  average  digestion  coefiicients  and  net  energy  value  are  given  in  the 
following  table: 


Average  Digestion  Coefiicients  and  Net  Energy  Values 


Digestion  Coefficients  (Per  cent) 

Net  Energy 
per  100 

Material 

Number 

Nitrogen- 

of 

Dry 

Protein 

Fiber 

free 

pounds 

Samples 

Matter 

Extract 

(Therms) 

Timothy  Hay 

5 

47 

44 

43 

53 

27 

(coarse) 

Kentuclcy  Blue  Grass 

1 

50 

58 

47 

56 

33 

(fine) 

Timothy  Hay  fed  to 

72 

55 

47 

51 

62 

43 

cattle  (for  comparison) 

It  was  foimd  that  the  total  digestibility  of  the  Timothy  varied  from  40  to 
54  per  cent,  with  an  average  of  47  per  cent,  and  that  the  digestibility  was 
inversely  proportional  to  the  fiber  percentage;  that  is,  the  higher  the  per- 
centage of  fiber,  the  lower  tJie  digestibility.  The  net  energy  varied  from  18 
to  38  therms  per  100  pounds,  with  an  average  of  27  therms.  The  sample  con- 
taining the  highest  percentage  of  fiber,  31.68  per  cent,  contained  but  18 
therms  of  net  energy  per  100  pounds;  while  the  lot  which  contained  only 
28.8  per  cent  fiber  had  88  therms  of  net  energy.  The  teaching  is  the  same  as 
in  the  case  of  alfalfa:  namely,  that  late  cutting,  high  fiber  content  and  low 
net  energy  go  hand  in  hand.  The  conclusion  is  clear,  that  the  later  the  hay 
is  cut,  the  less  its  nutritive  value  per  pound  or  ton.  Horse  feeders  prefer 
late-cut,  coarse  hay,  not  for  its  high  nutritive  value  but  because  of  its  disten- 
tion of  the  intestinal  tract  and  its  less  laxative  etfect.  They  depend  largely 
upon   the  grain  ration  for  nutrition,  and  upon  coarse  hay  as  a  distributor. 

The  fine  hay  was  more  digestible  and  had  more  therms  of  net  energy  than 
the  coarse.  The  average  results  with  cattle  show  that  they  are  able  to  make 
better  use  of  Timothy  hay  than  do  horses. 


A  Kansas  Ration  v.  a  Substitute  Ration. 

The  Kansas  ration,  so-called,  was  a  combination  of  alfalfa,  corn  and  oats, 
recommended  by  the  Kansas  Experiment  Staticin  and  the  United  States 
Department  of  Agriculture,  who  experimented  jointly  for  a  period  of  140 
days  with   17  artillery  horses,  doing  what  was  termed  rapid  light  draft. 

The  combination  which  proved  satisfactory  in  the  trials  cited  was  recom- 
mended on  the  ground  that  a  relatively  small  amount  of  roughage  (alfalfa) 
fed  with  a  relatively  large  amount  of  corn  and  oats  would  require  a  minimum 
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of    energy    for    its    digestion;    and    tliat    the    alfalfa    furnished    the    necessary 
amount  of  protein  and  was  not  fed  in  sufficient  amounts  to  prove  injurious. 

Inasmuch  as  alfalfa  was  but  little  grown  in  Massachusetts,  we  compared 
the  Kansas  ration  with  a  substitute  ration  composed  of  Timothy  hay,  com, 
oats,  bran  and  dried  brewers'  grains,  the  latter  furnishing  the  protein  lacking 
in  the  Timothy. 

The  two  combinations  fed  to  determine  digestibility  and  net  energy  require- 
ments were  as  follows: 

Kansas  Ration  Substitute 
Ration 

1-bs.  Lbs. 
Alfalfa                                        8.25 

Timothy                                       9.00 

Corn                                             t5.60  4.20 

Oats                                             1.65  2.40 

Bran                                             1.21 

Brewers'   grains                          1.80 

Totals  16.50  18.61 

Chemical  Composition 


Water 
as 
Fed 
(Per 

cent) 

Dry  Matter  B 

AS  IS 

Ration 

Ash 
(Per 
cent) 

Protein 
(Per 
cent) 

Fiber 
(Per 
cent) 

Nitrogen- 
free 
Extract 
(Per  cent) 

Fat 
(Per 
cent) 

Total  Energy 
per  100 
pounds 
(Therms) 

Kansas 
Substitute 

13.72 
11.42 

4.68 
4.55 

13.66 
11.91 

19.30 
21.56 

5S.&2 
.58.17 

3.55 
3.80 

201.42 
203.84 

In  chemical  composition  one  notices  little  difference  except  that  the  Kansas 
ration  is  lower  in  fiber  and  higher  in  ])rotein. 

Average  Digestion  Coefficients  and  Net  Energy  Values 


Digestion  Coefficients  (Per  cent) 

Net  Energy 
per  100 
pounds 
(Therms) 

Ration 

'  Dry 

Matter 

Protein 

Fiber 

Nitrogen- 
free 
Extract 

Fat 

Kansas 
Substitute 

03 
53 

78 
65 

V 

? 

78 
04 

54 
35 

76 
59 

Tlie  horses  in  each  case  digested  little  fiber  and  the  results  are  not  reported. 
A  study  of  the  digestion  coefficients  and  net  energy  values  shows  that  tlie 
horses  made  better  use  of  the   Kansas  ration. 


On  the  basis  of  1000  pounds  live  weight,  the  iiorses  in  the  ex])eriments  con- 
ducted at  the  Kansas  station  were  fed,  daily,  8.5  ])ounds  of  alfalfa,  6.8  pounds 
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of  corn  and  1.7  pounds  of  oats  while  doing  tluMr  work.  llicsi:  anmiinls 
seemed  to  us  quite  small,  and  practical  experiments  with  our  own  iior.ses,  as 
well  as  comparisons  with  genernlly  accepted  standards,  confirmed  this  con- 
clusion. 

As  a  result  of  our  digestion  and  energy  study,  as  well  as  of  practical  feed- 
ing trials,  we  have  concluded  that  a  combination  of  alfalfa,  corn  and  oats  in 
the  pr«,portions  indicated  above,  known  as  the  Kansas  ration,  proved  su))erior 
to  a  combination  of  Timothy,  corn,  oats,  bran  and  dried  brewers'  grains  but 
that  the  amount  of  the  Kansas  ration  fed  per  1000  pounds  live  weight  should, 
be  at  least  20  per  cent  more  than  recommended  by  the  original  experimenters. 
The  Kansas  station  emphasized  the  fact  that  alfalfa,  when  cut  in  full  bloom 
and  free  from  mold,  smut  and  excessive  dust,  is  suitable  for  horses;  and  that 
one  and  one-fifth  pounds  daily  per  100  pounds  live  weight  is  the  maximum 
amount  to  be  fed  to  work  horses. 


Trials  rcith  the  Cereals. 

Experiments  were  made  with  whole  corn,  cornmeal,  corn  cobs,  oats  and  oat 
hulls.  Their  chemical  composition  and  total  energy  value  are  stated  in  the 
following  table.  For  the  sake  of  comparison  the  analyses  are  all  stated  on  a 
dry  matter  (water  free)   basis. 


Chemical  Composition 


Dry  Matter  Basis 

Water 
as 

Material 

Nitrogen- 

Total  Energy 

Fed 

Ash 

Protein 

Fiber 

free 

Fat 

per  100 

(Per 

(Per 

(Per 

(Per 

Extract 

(Per 

pounds 

cent) 

cent) 

cent) 

cent) 

(Per  cent) 

cent) 

(Therms) 

Corn  meal       .... 

16.81 

1.54 

10.09 

2.59 

S2.13 

3.65 

203.67 

Corn,  whole    .... 

13.40 

1.38 

9.88 

3.05 

81.58 

4.13 

199.58 

Corn  cobs        .... 

18.67 

1.70 

3.14 

30.23 

64.22 

0.72 

205.48 

Oats,  whole     .... 

10.97 

3.35 

13.38 

10.39 

67.56 

5.32 

207.75 

Oat  hulls         .... 

8.57 

6.59 

2.52 

33.04 

56.83 

1.02 

197.32 

The  cereals  have  about  the  same  type  of  chemical  composition;  that  is, 
they  are  relatively  low  in  protein  and  high  in  carbohydrate  or  starchy  matter. 
Oats  contain  more  protein  and  fat  and  decidedly  more  fiber  than  corn.  Corn 
cobs  and  oat  hulls  are  quite  deficient  in  protein  and  fat  and  are  made  up 
largely  of  fiber  and  of  complex  carbohydrates. 

The  results  given  below  represent  the  averages  secured  with  two  horses. 
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Average  Digestion  Coefficients  and  Net  Energy  Values 


Digestion  Coefficients  (Per  cent) 

Net  Energy 
per  100 
pounds 
(Therms) 

Material 

Dry 

Matter 

Protein 

Fiber 

Nitrogen- 
free 
Extract 

Fat 

Corn  meal 
Corn,  whole 
Corn  cobs 
Oats,  whole 
Oat  hulls 

72 
74 
25 
61 
22 

71 
62 
None 
75 
? 

None 
None 
None 
None 

85 
85 
45 
72 
10 

62 

51 

None 

57 

£2 

117 

113 

None 

lis 

None 

A  little  study  of  the  figures  in  the  table  shows  that  the  two  horses  digested 
the  whole  corn  and  corn  meal  in  equal  amounts  and  derived  about  the  same 
net  energy  from  them.  One  would  suppose  that  corn  meal  would  yield  rather 
more  net  energy  than  whole  corn  because  of  the  energy  required  for  chewing 
tlie  latter;  but  our  method  of  measurement  was  not  sufficiently  sharp  to  detect 
the  difference.  Although  the  horses  were  able  to  digest  2.5  per  cent  of  the 
corn  cobs,  they  did  not  derive  any  net  energy  from  them,  all  the  energy 
being  required  for  the  efforts  of  digestion;  hence  we  may  conclude  that  the 
cob  is  without  food  value  for  horses. 

Oats  were  not  as  well  digested  as  corn,  due  to  the  presence  of  about  30  per 
cent  of  hulls,  whicli  were  not  digested  by  the  iiorses  in  the  present  trial. 
Strange  to  say,  the  oats  furnished  fully  as  much  net  energy  as  the  corn, 
namely  118  therms.  This  result  is  not  confirmed  bj"  tlie  few  trials  on  record, 
which  show  93  thenns.  A  further  study  of  the  comparative  net  energy 
values  of  corn  and  oats  for  horses  is  desirable.  Oat  hulls  were  digested  to 
about  the  same  extent  by  horses  as  were  corn  cobs,  and  did  not  furnish  any 
net  energy.  Thej^  are,  therefore,  without  value  as  a  source  of  nutrition  for 
horses.     The  nutritive  value  of  the  oat  for  horses  is  contained  in  tiie  groat. 

Wheat  Bran  and  Brewers'  Dried  Grains. 

These  materials  are  well  known  to  all  feeders.  The  question  is  often 
raised  as  to  the  value  of  wheat  bran  as  a  liorse  feed.  Brewers'  grains,  both 
wet  and  dried,  have  been  used  with  apparent  success  by  many  feeders  of 
horses.  The  average  chemical  composition  of  tlie  samjiles  tested  is  stated, 
below. 

Chemical  Composition 


Water 
as 
Fed 
(Per 

cent) 

Dry  Matter  Basis 

Material 

Afh 
(Per 
cent) 

Protein 
(Per 
cent) 

Fiber 
(Per 
cent) 

Nitrogen- 
free 
E.xtract 
(Per  cent) 

Fat 
(Per 
cent) 

Total  Energy 

per  100 

pounds 

(Therms) 

Wheat  Iran    .... 
Brewers'  grains 

11.74 
7.68 

7.25 
3.35 

16.79 
28.79 

10.95 
15.. 59 

59.86 
'15.. 33 

5.16 
6.26 

202.65 
229.30 
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Both  feeds  contain  a  considerable  amount  of  fiber.  Tlie  Ijrewers'  grains 
are  rich  in  protein  and  fat,  the  latter  ingredient  giving  this  feed  its  extra 
energy  value. 

Average  Digestion  Coefficients  and  Net  Energy  Values 


Digestion  Coefficients  (Per  cent) 

Net  Energy 
per  100 
pounds 
(Therms) 

Material 

Dry 

Matter 

Protein 

Fiber 

Nitrogen- 

free 

Extract 

Fat 

Wheat  bran 
Brewers'  grains 

52 
51 

83 
77 

None 
27- 

61 
50 

None 
46 

52 
? 

The  average  digestion  cofficients  for  the  two  feeds  do  not  differ  very  much. 
The  horses  were  able  to  digest  about  one-half  of  the  entire  dry  matter,  as 
against  62  and  66  per  cent  by  bovines.  The  protein  was  well  digested  but 
the  animals  were  unable  to  make  much  use  of  the  fiber.  The  utilization  of 
the  fat  in  the  present  experiments  seemed  uncertain. 

The  ten  single  trials  with  wheat  bran  gave  rather  wide  variations  in  co- 
efficients as  well  as  in  net  energy  values  which  indicated  that  the  horses  expe- 
rienced difficulty  in  making  use  of  it.  We  are,  therefore,  led  to  conclude  that 
as  a  source  of  nutrition,  it  is  not  to  be  recommended.  It  may  be  fed  in  limited 
amounts  (1-2  pounds  daily)  as  a  component  of  a  ration  because  of  its  gentle 
laxative  effect. 

The  four  digestion  trials  with  brewers'  grains  gave  reasonably  uniform 
results.  It  was  quite  evident  that  the'  horses  could  digest  the  protein  easily 
but  had  difficulty  with  the  fiber.  The  variations  in  net  energy  value  are  so 
great  that  the  average  result  is  not  stated.  The  reason  for  this  is  not  apparent. 
While  in  many  cases,  depending  upon  local  conditions  and  cost,  brewers' 
dried  grains  may  prove  satisfactory  as  a  component  of  the  horse  ration,  it  is 
believed  they  can  be  used  to  better  advantage  as  a  food  for  dairy  stock. 

The  Utilization  of  Cottonseed  Meal. 
Two  different  lots  were  fed,  testing  as  follows: 

Chemical  Composition 


Water 
as 
Fed 
(Per 

cent) 

Dry  Matter  Basis 

Material 

Ash 
(Per 
cent) 

Protein 
(Per 
cent) 

Fiber 
(Per 
cent) 

Nitrogen- 
free 
Extract 
(Per  cent) 

Fat 
(Per 
cent) 

Total  Energy 
per  100 
pounds 
(Therms) 

Cottonseed  meal,  Lot  I 
Cottonseed  meal,  Lot  11 

7.62 
8.76 

7.10 
6.6S 

37.51 

41.27 

19.69 
12.79 

2S.04 
31.22 

7.66 
8.01 

224.53 
225.44 
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The  first  lot  of  cottonseed  meal  was  inferior  to  the  second  lot.  It  is  evident 
that  extra  cottonseed  hulls  had  been  added  to  it,  increasing  the  fiber  to  19.69 
per  cent,  much  above  the  normal. 


Digestion  Coefficients  and  Net  Energy  Values 


Digestion  Coefficients  (Per  cent 

Net  Energy 

Material  and  Horse 

Nitrogen- 

per  100 

Dry 

Protein 

Fiber 

free 

Fat 

pounds 

Matter 

Extract 

(Therms) 

Cottonseed  meal 

Lo;  I 

Joe 

61 

84 

23 

71 

90 

61 

Chub 

71 

89 

65 

58 

100 

87 

Cottonseed  meal 

Lot  II 

Joe 

62 

87 

38 

36 

.  87 

73 

Chub 

69 

84 

19 

62 

93 

104 

It  is  hardly  fair  to  average  the  two  lots  of  meal,  as  one  contains  so  much 
more  fiber  or  hulls  than  the  other.  The  horse  Joe  did  not  utilize  the  meal  as 
well  as  did  Chub.  Both  horses  made  excellent  use  of  the  protein  and  fat  but 
failed  to  digest  the  fiber  full}^  Joe  did  not  secure  as  much  net  energy  as 
did  Chub.  It  would  be  expected  that  Lot  II,  containing  less  fiber,  would 
yield  more  net  energy  than  Lot  I,  and  such  proved  to  be  the  case.  On  tlie 
basis  of  our  results,  exact  figures  for  net  energy  cannot  be  deduced.  It  is  be- 
lieved that  the  data  secured  with  Ciiub  are  more  reliable  than  those  secured 
with  Joe.  On  this  supposition  it  may  be  assumed  that  the  therms  of  net 
energy  in  100  pounds  of  cottonseed  meal  will  be  from  87  to  104.  Much, 
however,  depends  upon  the  percentages  of  fiber  and  fat  contained  in  tlie  meal. 

Our  trials  show  that  horses  are  able  to  digest  cottonseed  meal  fairly  well, 
especially  the  protein  and  fat;  and  that  a  liberal  amount  of  energy  was 
derived  from  its  use, — nearly  as  much  as  from  corn.  Its  ciiief  use  for  the 
horse  would  be  as  a  source  of  protein,  especiallj'  for  hard-worked  liorses,  to 
tlie  extent  of  from  5  to  10  per  cent  of  the  grain  ration. 


A   Word  About  Linseed  Meal. 

Two  experiments  were  carried  out  with  this  meal,  but  some  of  the  results 
were  so  uncertain  that  they  are  not  presented.  Tiie  protein  was  quite  as 
well  digested  as  that  contained  in  the  cottonseed  meal.  The  results  for  net 
energy  varied  widely.  The  writer  would  assume,  however,  that  it  would  not 
vary  greatly  from  those  secured  for  cottonseed  meal.  Earlier  feeding  trials 
with  linseed  meal  mixed  with  wliole  corn  and  oats,  to  the  extent  of  20  per 
cent,  indicated  that  it  did  not  mix  evenly  with  uncrusiied  feeds.  Horses  do 
not  care  for  it  if  fed  unmixed,  but  will  eat  a  reasonable  amount  readily  if  it 
constitutes  part  of  a  mixture.  The  addition  of  5  to  10  per  ceht  of  linseed 
meal  to  a  grain  ration  of  one  or  more  cereals  will  furnish  the  extra  protein 
needed  by  hard-worked  horses  and  will  be  eaten  without  trouble. 
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The  total  energy  containeil  in  all  feeds  tested,  expressed  in  tiiernis,  was 
205.46  with  extremes  of  191  and  229,  the  latter  figure  being  ol)tained  from 
brewers'  grains  which  contained  considerable  fat.  The  therms  of  total  energy 
per  100  pounds  of  dry  matter,  for  most  cattle  feeds,  will  not  vary  mucii  from 
200,  except  for  those  having  more  than  the  ordinary  amount  of  fat. 

The  percentage  of  energy  utilized — net  energy — varied  widely,  from  zero 
in  case  of  corn  cobs  and  oat  hulls  to  57  in  case  of  corn.  Two  samples  of 
alfalfa  showed  extremes  of  from  7  to  18  per  cent  of  energy  utilized,  with  an 
average  of  13;  six  samples  of  Timothy  hay  from  9  to  19,  with  an  average  of 
14.  The  amount  of  net  energy  and  the  percentage  of  energy  utilized  in  coarse 
feeds  depends  evidently  upon  stage  of  growth.  Corn  was  57  per  cent  utilized, 
oats  57  per  cent,  cottonseed  meal  36  per  cent,  and  wheat  bran  26  per  cent. 

AVe  fail  to  find  on  record  data  of  the  utilization  of  energy  of  individual 
feeds  by  horses.  It  can  be  said,  hov/ever,  in  general,  that  the  less  the  per- 
centage of  crude  fiber,  and  in  roughages  the  less  mature  the  material,  the 
greater  will  be  the  energy  available.  Armsby  has  computed  the  availability 
of  the  energy  for  ruminants  as  varying  between  5  and  24  per  cent  for  rough- 
ages, 46  per  cent  for  corn  a.nd  hominy  meals,  and  29  per  cent  for  wheat  bran. 

SUBIMARY 

The  results  of  tlie  feeding  trials  with  horses,  reported  in  the  preceding 
pages,  may  be  summarized  as  follows: 

Timothy  hay  and  alfalfa  had  about  the  same  net  energy  value,  but  different 
samples  varied  widely,  depending  upon  the  stage  of  growth. 

Corn  cobs  and  oat  hulls  were  witliout  nc.i  energy  value. 

The  cereal  grains  had  substantially  the  same  net  energy  values — somewhat 
more  tha,n  did  the  high-grade  nitrogenous  concentrates  such  as  cottonseed 
and  linseed  meals. 

Wheat  bran  had  a  low  energy  value  and  as  a  source  of  nutrition  proved 
inferior  to  other  concentrates  fed. 

The  protein  in  dried  brewers'  grains  was  well  utilized,  but  the  results  for 
net  energy  were  uncertain.  This  material  is  recommended  more  as  a  feed 
for  dairy  stock  than  for  horses. 

Cottonseed  and  linseed  meals  have  quite  high  net  energy  values  and  their 
protein  is  well  utilized.  They  may  serve  in  limited  amounts  (1  to  2  pounds 
daily)   as  a  supplement  to  the  grain  ration  for  hard-worked  horses. 

The  percentage  energy  utilization  varied  from  57  per  cent  in  case  of  corn 
to  zero  in  case  of  corn  cobs  and  oat  hulls;  the  energy  in  timothy  hay  and 
alfalfa  hay  was  utilized  to  the  extent  of  from  7  to  19  per  cent  v/ith  an  average 
of  14  per  cent. 

The  net  energy  value  of  feeds  depends  to  a  considerable  extent  upon  the 
percentage  of  crude  fiber  present — the  higher  the  percentage  of  fiber,  the  less 
the  net  energy  and  vice  versa.  In  case  of  coarse  feeds,  the  later  the  stage  of 
growth  and  hence  the  more  mature  the  material,  the  less  its  net  energy  value. 

The  character  of  fiber  influences  its  digestibility  and  net  energy  value. 
Fiber  in  straw  and  oat  hulls  is  less  digestible  than  in  corn  bran  and  in  early 
cut  hay.  The  more  mature  a  plant,  the  more  woody  the  tissue  becomes,  with 
an  increasingly  lessened  digestibility. 
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IMPROVING  THE  FEEDING  VALUE  OF  GRAIN  HULLS 
AND  SAWDUST 

Bv  J.  G.  ARCHIBALD 


FORKWOKD 


A  great  deal  of  study  has  been  devoted  by  nuiiieroiis  investigators  in  differ- 
ent countries  to  improving  tiie  digestibility  and  consequently  tlie  feeding  value 
of  stravvfs  and  other  fibrous  or  woody  materials.  Straw  of  various  kinds  is, 
only  from  46  to  52  per  cent  digestible,  oat  hulls  scarcely  40  per  cent  and 
cottonseed  hulls  53  per  cent  digestible,  while  rice  hulls,  flax  shives  and  saw- 
dust show  little  if  any  digestibility.  Furthermore,  so  much  energy  is  required 
in  the  digestive  processes  that  these  materials,  in  their  natural  state,  have  but 
little  net  energy  or  actual  nutritive  value.  Attempts  to  improve  the  feeding 
value  by  fine  grinding,  soaking  in  water  and  steaming  under  pressure  have 
proved  to  be  useless;  so  also  has  mixing  the  fine  material  with  such  a  palat- 
able substance  as  molasses. 

The  straws  have  also  been  treated  with  various  chemicals  such  as  dilute 
sulfuric  and  hydrochloric  acids,  lime  in  the  form  of  the  sulfide  and  oxide, 
sodium  carbonate  and  sodium  hydrate,  both  by  boiling  in  open  kettles  and 
under  pressure.  Many  of  these  methods  have  greatly  improved  the  feeding 
value  of  the  straws. 

Why  Wood,  Straws,  Grain  Hulls  and  Similar  Fibrous  Materials  Have 
Low  Feeding  Values.  ^ 

Plant  fibers  (crude  cellulose)  are  an  aggregation  of  cell  walls  of  certain 
specialized  cells  occurring  in  the  plant.  These  cell  walls  become  elaborated, 
enlarged  and  strengthened  with  age  until  maturity  is  readied,  at  which  time, 
in  high  fiber  plants  at  least,  they  constitute  the  major  portion  of  the  indi- 
vidual cells,  the  cell  contents  or  protoplasm  having  been  almost,  if  not  alto- 
gether, absorbed  or  transported  to  the  seeds. 

In  the  early  stages  of  growth,  the  cell  wall  consists  of  pure  cellulose  and 
hemi-cellulose  and  is  soft  and  reasonably  well  digested,  l)ut  as  growtii  pro- 
ceeds and  maturity  is  reached,  it  becomes  ciuinged  to  a  compound  known  as 
iigno-cellulose  and  the  process  is  known  as  iignification.  Tills  ligno-cellulose 
complex  cannot  be  digested  to  any  extent  because  tiie  digesti\e  fluids  cannot 
penetrate  it.  Some  silicic  acid  also  incrusts  the  complex  and  still  further 
hinders  the  action  of  the  digestive  fluids  and  micro-organisms.  Tlie  action 
of  chemicals,  particularly  the  alkalies,  dissolves  out  tiie  silicic  acid  nnd  also, 
breaks  the  bonds  holding  the  cellulose  and  lignin  together,  and  the  cellulose 
thus  set  free  can  be  acted  upon  and  converted  into  nutritive  material.  As 
a  result  of  the  process,  the  lignin  is  more  or  less  decomposed  but  is  of  little, 
if  any,  nutritive  value. 
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Work   at  the    Massachusetts   Station. 

Experiments  zcfith  Oat,  Barley,  Cottonseed  and  Rice  Hulls  and  Flax  Skives. 
The  normal  output  of  oat  hulls  by  three  of  the  leading  oat-milling  concerns 
in  the  United  States  has  been  estimated  at  over  100,000  tons.  Data  are  not 
available  for  the  other  materials.  Ground  cottonseed  hulls  are  added  in 
limited  amounts  to  cottonseed  meal,  and  are  also  fed  extensively  in  the  South, 
vmground  and  mixed  with  one-quarter  their  M^eight  of  cottonseed  meaL 
Formerly,  if  not  now,  they  were  used  as  fuel  in  the  cottonseed  mills.  Rice  hulls 
and  flax  shives,  ground  fine,  have  been  used  in  low-grade  feeding  stuffs  or  dis- 
carded by  millers  and   fanners. 

Any  method  wliich  would  bring  about  an  increased  digestibility  of  these, 
and  similar  by-products,  was  considered  worthy  of  investigation.  Aside  also 
from  the  possible  practical  results,  it  was  felt  that  the  facts  likely  to  be 
brought  out  would  be  of  considerable  scientific  significance  and  open  the  way 
for  further  study. 

Method  Employed. 

Originality  is  not  claimed  for  the  method  used.  It  was  devised  by  Dr. 
Ernst  Beckman  and  employed  by  him  and  others  during  the  World  War  for 
improving  the  value  of  different  straws.  Briefly  stated,  the  method  consisted 
in  treating  the  hulls  for  three  hours,  with  frequent  stirring,  with  eight  times 
their  weight  of  dilute  sodium  hydrate  (1.0,  1.5  or  3  per  cent)  after  which  the 
darkened  soda  liquor  was  allowed  to  drain  off  and  the  hulls  thoroughly 
washed  with  cold  water  and  dried. 


Chemical  Composition  of  the  Untreated  Hulls. 


Water 
as 
fed 

Dry 

Matter  (Per  cent) 

Material 

Ash 

Crude 
protein 

Crude 
fiber 

Nitrogen- 
free 
extract 

Crude 
fat 

Oat  hulls 
Cottonseed  hulls 
Rice  iiul.i 
Flax  shives   . 

7.70 
6.93 
6.25 
6.78 

6.33 
2.13 
19.06 
4.09 

2.26 
4.08 
3.02 
5.24 

33.24 
43.99 
41.80 
53.81 

57.24 
48.60 
35.38 
35.05 

0.93 
1.19 
0.75 
1.81 

The  analyses  show  the  several  substances  to  be  quite  low  in  protein  and 
fat  and  high  in  fiber.  The  cottonseed  and  rice  hulls,  and  particularly  the 
flax  shives,  are  very  fibrous  in  character.  The  character  of  the  fiber  governs 
to  an  extent  digestibility,  depending  upon  the  exact  nature  of  the  linkage 
between  the  cellulose  and  lignin  and  possibly  upon  the  chemical  nature  of 
the  lignin. 


The  Action  of  the  Soda  (Sodium  Hydrate)  on  the  Hulls. 

The   above   materials   were   treated   with    dilute    sodium    hydrate    (1.5    per 
cent),  as  already  described.     The  chemical  dissolved  out  a  little  of  the  pro- 
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tein  and  fat  and  more  of  the  nitrogen-free  extract,  the  total  losses  varying 
from  10  pounds,  in  case  of  tlie  cottonseed  hulls,  to  25  pounds,  in  case  of  the 
flax  shives,  for  each  100  pounds  of  dry  material  treated.  The  nitrogen-free 
extract  lost  consisted  principally  of  pentosans,  substances  similar  to  starch 
and  cellulose. 

Digestibility  of  the  Treated  Materials 

After  the  treatment  had  been  completed  and  tlie  materials   dried,  experi- 
ments were  carried  out  with  sheep  to  determine  digestibility.^ 


Summary  of  Digestion  Coefficients. 


Oat  Hulls,  untreated 
Oat  Hulls,  treated 

Percentage    increase 
Cottonseed  Hulls,  imtreated 
Cottonseed  Hulls,  treated 

Percentage  increase 
Rice  Hulls,  untreated 
Rice  Hulls,  treated 
Flax  Shives,   untreated 
Flax  Shives,  treated 


Total 

Crude 

Dry  Matter 

Fiber 

36 

52 

81 

91 

122 

73 

.53 

58 

55 

53 

3 

—10 

very  little 

very  little 

29 

28 

0-30 

0-19 

29 

23 

Nitrogen-free 

Extract 

34 

79 

132 

59 

68 

15 

very  little 

38 

4-33 

38 


The  results  in  the  above  table  represent  the  average  for  two  sheep.  Tlie 
action  of  the  soda  solution  is  reported  on  the  total  material,  designated  as 
total  dry  matter,  and  on  the  crude  fiber  and  nitrogen-free  extract  matter. 
The  other  ingredients  (protein  and  fat)  were  present  in  such  small  amounts 
as  to  be  without  practical  significance. 

It  is  clear  that  the  digestibility  of  the  oat  hulls  as  a  whole  (total  dry 
matter)  was  very  much  improved,  and  the  same  can  be  said  for  the  fiber  and 
extract  matter.  The  cottonseed  hulls  were  not  improved  by  the  treatment. 
The  sheep  were  not  able  to  digest  the  untreated  rice  liulls  to  anj^  appreciable 
extent,  but  did  digest  the  treated  hulls  somewhat.  The  increase  in  digesti- 
bility was  not  sufficient  to  render  the  treated  product  of  any  practical  value. 
The  same  can  be  said  of  the  flax  shives.- 

On  the  basis  of  water  free  material  (dry  matter),  after  making  an  allow- 
ance for  losses  due  to  treatment,  a  ton  of  oat  hulls  was  increased  in  digesti- 
bility from  725  pounds  to  1345  pounds,  the  digestibility  of  tlie  crude  fiber 
from  349  to  732  pounds,  and  the  nitrogen-free  extract  from  390  to  622  pounds. 

It  is  evident,  tiierefore,  that  as  a  result  of  chemical  treatment,^  a  marked 
increase  in  nutritive  value  of  tlie  oat  Inills  has  been  secured  and  that  such 
treatment  would  be  of  service  in  case  of  a  iironounced  sliortage  of  cattle 
feed.      Further   study   is   warranted,   in    order   to    (le\  isc    a    niotliod   that    will 


'  For  description  of  method,  see  Mass.  State  Agr.  Kxjit.  Sta.  Rept.  11,  pi).  146-149, 
1893;   also  Mass.  Agri.  Expt.  Sta.  Bui.   181. 

-  Barley  hulls  were  also  tested  but  they  contained  so  much  of  the  barley  menl  as  to 
render  the  results  valueless. 

'  A  fuller  report  of  these  studios  has  been  given  in  the  .Journal  of  Agricultural 
Research,   Vol.  XXVII,   No.   5. 
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decrease    the    cost    of   treatment    so    that    such    materials    could    be    handled 
economically  in  large  amounts. 

Work  with  Sawdusi. 

Sawdust  from  various  woods  has  been  proved  to  be  without  value  as  a  food 
for  domestic  animals.  Numerous  investigations  have  been  made  and  patents 
issued  for  the  conversion  of  this  inert  material  into  a  cattle  food.  The  method 
of  procedure  in  most  cases  has  been  the  treatment  of  the  sawdust  with  dilute 
mineral  acids  under  pressure,  or  treatment  with  alternate  portions  of  acid; 
and  alkali.  These  processes  have  resulted  in  converting  more  or  less  of  the 
cellulose  and  hemi-celluloses  into  sugars.  The  cattle  foods  thus  manufactured 
have  not  met  with  any  extensive  use,  and  so  far  as  we  are  aware,  are  not  at 
present  on  the  market.  Some  time  ago,  the  Forest  Products  Laboratory  of 
the  United  States  Department  of  Agriculture,  located  at  Madison,  Wisconsin, 
carried  on  extensive  investigations  in  the  conversion  of  the  sawdust  from 
several  species  of  wood  into  more  soluble  forms,  for  the  production  of  in^ 
dustrial  alcohol  and  as  a  possible  source  of  cattle  food.  The  Forest  Products 
Laboratory  asked  that  the  Massachusetts  Experiment  Station  cooperate  in 
making  a  study  of  the  feeding  value  of  the  product.  The  material  was  pre- 
pared by  them  and  shipped  to  this  Station  for  study. 

Method  of  Preparation. 

The  treatment  consists  in  cooking  the  sawdust  under  120  pounds  pressure 
with  dilute  sulfuric  acid  (1.8  per  cent)  which  converts  a  portion  of  the  cellu- 
lose and  allied  substances  into  sugar.  The  liquor  resulting  from  this  treat- 
ment, together  with  water  used  in  washing  the  residue,  is  neutralized  with 
lime,  and  evaporated  under  reduced  pressure  to  a  thick  syrup  and  then  mixed 
with  tlie  previously  dried  residue.  The  product  when  ready  for  feeding  is  a 
dark  brown,  somewhat  powdery  meal,  with  a  slight  woody  odor  and  a  sweetish 
woody  flavor.  The  materials  sent  were  prepared  from  the  sawdust  of  Douglas 
fir  and  white  pine. 

The  work  at  this  station  consisted  in  the  making  of  numerous  analyses  of 
the  products,  noting  their  palatability  with  dairy  animals,  determining  their 
digestibility  and  noting  their  feeding  value  for  milk  production.  We  present 
below  the  results  secured. 

1.  The  treated  or  prepared  sawdust  is  composed  of  crude  cellulose  and 
Kgnin  together  with  some  28  per  cent  of  sugars. 

2.  Animals  will  not  eat  the  treated  sawdust  when  fed  by  itself.  In  order 
to  promote  consumption  it  is  necessary  to  mix  it  with  other  grains.  Occa- 
sionally an  animal  will  refuse  to  eat  the  mixture  of  which  the  sawdust  is  a 
component. 

3.  About  4  pounds  daily  is  all  that  the  mabure  dairy  cow  will  consume, 
especially  if  it  is  fed  for  any  length  of  time. 
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4.  Digestion  studies  show  that  the  dry  matter  of  the  Eastern  white  pine 
sawdust  was  about  46  per  cent  digestible,  while  that  of  the  Douglas  fir  saw- 
dust was  about  33  per  cent  digestible.  In  the  case  of  the  Douglas  fir  saw- 
dust, digestion  was  confined  principally  to  the  sugar  formed  by  the  treatment, 
while  in  the  case  of  the  white  pine  sawdust  apparently  some  of  the  cellulose 
was  digested  also. 

3.  If  the  process  of  treatment  could  be  modified  so  as  to  convert  a  larger 
proportion  of  the  cellulose  of  the  wood  into  sugar,  or  more  completely  sep- 
arate the  cellulose  from  the  lignin,  the  food  value  of  the  material  would  be 
enhanced. 

6.  On  the  basis  of  equal  amounts  of  digestible  nutrients  the  sawdust  when 
fed  to  dairy  cows  produced  only  slightly  smaller  amounts  of  milk  than  did 
corn  starch,  but  it  took,  on  an  average,  2.75  pounds  of  sawdust  to  equal  one 
pound  of  starch.  The  cows  fed  on  the  treated  sawdust  ration  produced  rather 
less  milk,  shown  more  in  their  milk  yield  at  the  beginning  of  the  experiment, 
and  gained  less  in  body  weight,  on  the  treated  sawdust  than  on  the  starch 
ration,  all  of  which  is  indicative  of  the  fact  that,  on  the  basis  of  equal  amounts 
of  digested  matter,  the  treated  sawdust  was  inferior  to  the  starch. 

7.  On  the  basis  of  the  present  supply  and  cost  of  carbohydrate  concen- 
trates it  is  believed  that  the  product  as  now  prepared  has  no  economic  value. 
Under  unusual  conditions,  as  in  the  case  of  an  extreme  shortage  of  ordinary 
feedstuffs,  it  might  be  used  as  a  partial  substitute  for  the  cereal  grains  or 
starchy  by-products. 

4-,000.    5-'26.    Order  .5317. 
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BROODINESS 

IN  RELATION  TO  FECUNDITY 

IN  THE  DOMESTIC  FOWL 


By   F.   A.    HAYS   and    RUBY    SANBORN 


This  bulletin  is  the  seventh  in  the  series  of  bulletins  reporting  the  in- 
vestigations of  the  Massachusetts  Agricultural  Experiment  Station  on 
heredity  in  the  Rhode  Island  Red  breed  of  poultry;  and  the  second  giving 
report  of  the  study  on  broodiness  in  the  same  breed.  In  addition  there 
have  been  published  at  various  times  scientific  papers  presenting  the  results 
of  certain  more  or  less  minor  phases  of  this  study. 

Expressed  in  terms  of  change  in  the  character  of  the  breeding  flock, 
the  data  show  that  the  percentage  of  broody  birds  has  decreased  from  90 
in  the  foundation  flock  of  1912  to  27  in  1923,  the  last  year  reported  in 
this  publication.  Associated  with  this  decrease  in  broodiness,  the  average 
anrkual  egg)  production  has  increased  from  114  to  200  eggs.  The  data 
show,  however,  that  decrease  in  broodiness  is  but  one  of  many  factors 
which  have  contributed  to  increased  production. 


Requests  for  bulletins  should  he  addressed  to  the 

AGRICULTURAL  EXPERIMENT  STATION 

AMHERST,  MASS. 


BROODINESS  IN  RELATION  TO  FECUNDITY  IN  THE 
DOMESTIC  FOWL 

By  F.  A.  HAYS  and  RUBY  SANBORN 


Natuke  of   Chauacter   Being   Studied 

• 

Broodiness  is  the  tendency  of  female  birds  to  incubate  or  attempt  to  incu- 
bate eggs.  The  broody  hen  stays  on  the  nest,  clucks,  ruffles  feathers  when 
disturbed,  etc.  It  is  a  recurring  cyclical  trait  in  birds  and  should  be  consid- 
ered as  a  normal  phase  of  their  reproductive  process.  It  has  no  liomologue 
in  mammals  since  they  reproduce  viviparously  (developed  young).  In  rep- 
tiles, which  are  closely  related  to  birds,  we  have  oviparous  reproduction,  but 
the  eggs  are  hatched  without  the  attention  of  the  mother. 

All  breeds  of  domestic  chickens  exhibit  broodiness  to  some  extent.  The 
Asiatic  or  meat  breeds  are  all  intensely  broody;  the  American  breeds  all 
exhibit  the  trait  to  a  considerable  extent;  and  the  Mediterranean  breeds, 
although  said   to  be  non-broody,  always  give  some   broody  females. 

There  thus  appear  to  be  widelj'^  different  degrees  of  broodiness.  There  have 
been  birds  in  the  Massachusetts  Station  flock  that  first  showed  broodiness  in 
November  of  their  pullet  year  and  continued  to  exhibit  its  cyclical  recurrence 
to  the  extent  of  ten  or  twelve  times  during  the  first  laying  year.  Contrasted 
with  this  is  hen  C  960 — non-broody  during  pullet  year,  twice  broody  the  second 
year,  and  non-broody  the  third  year.  Also  hen  C 1347 — non-broody  as  a 
pullet,  broody  once  for  23  days  her  second  year,  and  non-broody  her  third 
year.  Hen  C  476.5  was  broody  once  as  a  pullet  for  17  days  and  non-broodj' 
her  second  year.  On  the  other  hand,  we  now  have  two  hens  (B  Cl^O  ;.nd 
B  8797)  that  have  completed  four  annual  records  witliout  going  broody.  In 
general,  three  measures  of  broodiness  may  be  used:  namely,  (1)  the  number 
of  broody  periods  per  year,  (2)  mean  length  of  each  broody  period,  and  (3) 
total  days  of  non-productiveness  associated  with  broody  periods.  In  all  cases 
the  length  of  a  broody  period  has  been  taken  as  the  period  between  last  egg 
previous  to  going  broody  and  first  egg  following  "recovery." 

Effect  of  Method  of  Handling 

With  the  domestic  fowl  efforts  are  made  to  check  the  manifestation  of 
broodiness  so  that  the  hen  may  begin  laying  again.  Modern  practice  is  to 
coop  such  hens  in  slat-bottom  coops,  making  nesting  almost  impossible.  After 
four  to  six  days  of  such  confinement,  the  bird  may  ordinarily  be  returned  to 
the  flock  without  resuming  nesting.  Such  hens  show  wide  diversity  in  length 
of  time  before  resuming  laying. 

Trapnesting  and  regular  removal  of  all  eggs  from  the  nests  seem  to  "dis- 
courage" the  onset  of  broodiness.  Punnett  reports  two  cases  of  hens  from  :. 
liroody-f ree  race  that  were  themselves  non-broody  for  two  years,  later  actually 
incubating  and  liatching  eggs.  This  particular  phase  of  the  problem  needs 
further  elucidation. 

Broodiness  thus  appears  to  be  a  normal  phase  of  the  reproduction  of 
domestic  chickens.  Its  occurrence  seems  to  depend  upon  environmental  and 
physiological  stimuli  as  will  be  pointed  out  later. 
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Work  Already  Doxe. 

By  Other  Investigators. 

Bateson  (1902)  and  Hurst  (1905)  both  present  data  on  crosses  between 
broody  and  non-broody  races,  indicating  that  broodiness  is  a  dominant  cliar- 
acter.     No  further  information  was  obtained  at  that  time. 

Punnett  and  Bailey  (1920)  report  some  results  using  Black  Langslians, 
Brown  Leghorns  and  Gold-pencilled  Hamburgs.     Results: 

Langshan  5  x  Leghorn  ^  gave  all  Fj*  pullets  broody.  Of  the  F^*  genera- 
tion 16  pullets  were  retained,  8  of  which  went  broody  as  pullets.  Punnetl 
states  that  if  the  Langshans  were  of  composition  AABB  and  Leghorns  aabb, 
F>  should  give  9  broody  to  7  non-broody,  a  close  approximation  to  actual  ratio. 
The  reciprocal  cross,  Leghorn  $  x  Langshan  $  gave  all  broody  in  F^,  but  in 
F;.  there  were  but  19  broody  to  47  non-broody.  Most  of  tiiese  birds  were  re- 
tained but  one  year.  A  few  that  were  kept  the  second  year  added  more 
broodiness  so  that  the  ratio  is  not  9  to  7,  probably  because  of  delayed  appear- 
ance of  broodiness. 

In  the  Hamburg-Langshan  cross,  the  Fj  hens  were  either  non-broody  or 
showed  very  little  broodiness.  Of  38  Fo  pullets,  4  were  broody,  34  non-broody. 
These  results  suggest  a  third  factor,  N,  which  inhibits.  Fj  birds  would  be 
NnAaCc,  but  factor  N  did  not  inhibit  in  all  cases.  The  F,  ratio  gave  4 
broody  to  34  non-broody.  Punnett  states  that  his  results  are  far  from  con- 
clusive as  to  tiie  true  nature  of  the  broody  trait. 

Pearl  (1914)  found  much  less  broodiness  in  Barred  Plmiouth  Rocks  than 
exists  in  Reds.  His  method  of  measuring  the  intensity  of  broodiness.  was  by 
the  length  of  non-productive  period.  Other  known  factors,  sucli  as  winter 
pause  and  molt  make  such  a  measure  subject  to  error. 

Work  Done  hy  the  Massachusetts  Station. 

Goodale  began  the  study  of  this  trait  in  1912.  From  that  time  up  to  1921, 
when  he  severed  his  connections  with  the  Station,  very  satisfactory  progress 
was  made  in  eliminating  the  tendency  from  the  egg-laying  strain  of  Rhode 
Island  Reds.t 

Recent  Work  at  the  Massachusetts  Agricultural  Experiment  Station. 

In  the  fall  of  1922  the  writer  took  up  this  project  using  the  same  general 
plan  with  some  modifications.  The  non-broody  strain  lias  been  carried  along 
with  the  intense  broody  strain  and  not  as  a  part  of  the  general  flock  in  so 
far  as  the  matings  are  concerned.  The  non-broody  birds  are  now  being  carried 
along  through  the  second  and  third  laying  years  to  definitely  test  their  l;e- 
liavior  with  regard  to  broodiness.  Similarly,  the  breeding  males  are  being 
carried  over  and  tested  for  genetic  composition.  In  a  paper  entitled,  "In- 
breeding the  Rhode  Island  Red  Fowl  witli  Si)ecial  Reference  to  Winter  Egg 
I'roduction,"  the  broody  trait  has  been  shown  to  confirm  Goodale's  AC  theory 
which  suggests  that  broodiness  is  due  to  the  presence  of  two  doiiiinant,  auto- 
somal, complementary  genes,  A  and  C.  Both  must  lie  present  to  ]iroduce 
broodiness,  but  either  may  be  carried  alone  l\v  non-broody  birds. 


*  Fi   and  F2  refer  to  generations   one   find   two. 
t  See  Mass.  Agri.  Expt.   Sta.  Bulls.    199   imd  '.211. 
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General  Pro<irestt  from   Year  to  Year. 

Taisle   1. — Mean   Degree   of   Broodiness   liy    Years. 

A  verage 
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Year 

Birds  broody, 

number  of 

Total  number 

Annual 

Hatched 

per  cent 

broody  periods 
per  broody  hen 

of  birds 
available* 

Production 

1912 

89.60 

4.4 

125 

114 

1913 

91.03 

5.4 

78 

124 

1914 

85.95 

4.3 

121 

103 

1915 

89.25 

4.3 

428 

122 

1916 

86.31 

3.5 

431 

134 

1917 

48.8.t 

2.7 

432 

166 

1918 

61.40 

2.9 

215 

169 

1919 

No  annual  records 

1920 

46.03 

2.9 

126 

200 

1921 

44.56 

2.7 

285 

200 

1922 

28.91 

1.9 

399 

200 

1923 

27.35 

1.9 

340 

189 

*  This   column   includ(-s   all   Rhode   Island   Reds   except   intense   broodies   and   inbreds. 

It  will  be  observed  that  the  percentage  of  broody  birds  has  been  reduced 
from  90  in  1912  to  27  in  1923.  Great  significance  should  also  be  attached  to 
the  fact  that  the  mean  annual  egg  yield  has  increased  from  114  to  200  in  the 
same  period.  In  the  1912  flock  each  broody  hen  lost  75  days  in  broodiness  her 
first  year,  while  in  the  1922  flock  each  broody  hen  lost  but  29  days.  The 
assumption  seems  justified,  therefore,  that  progress  in  eliminating  broodiness 
has  been  two-fold:  namely,  reduction  in  the  percentage  of  broody  birds,  and 
reduction  in  the  mean  degree  of  broodiness. 

Tlie  average  number  of  days  spent  in  liroodiness  for  the  112  broody  birds 
in  the  1912  flock  is  74.8.  For  the  71  broody  birds  in  the  1913  flock  the  figure 
is  78  8  days.  In  the  1922  flock,  made  up  of  all  birds  except  those  bred  for 
intense  broodiness,  tliere  were  112  birds  that  were  broody,  with  a  mean  of 
28.71  days  spent  in  broodiness.  In  the  1922  flock  there  were  33  birds  bred 
for  intense  broodiness.  These  birds  averaged  42.94  days  broody  for  the  pullet 
year. 

Specific  Results. 

The  non-broody  strain  has  been  strengthened  during  the  past  two  years 
by  the  retention  of  non-broody  hens  up  to  five  years  old.  Such  hens  have 
been  used  as  breeders  each  season  so  that  their  genetic  character  for  broodi- 
ness may  be  confirmed  by  the  progeny  test.  Aged  breeding  males  have  also 
been  retained  for  similar  purposes. 

An  intense  broody  strain  has  been  carried  on  from  year  to  year.  Females 
selected  to  perpetuate  this  strain  liave  been  selected  with  a  view  of  combining 
the  maximum  number  of  broody  periods  with  desirable  traits  from  the  stand- 
point of  annual  fecundity.  This  intense  broody  strain  will  e^■entually  differ 
from  the  non-broody  strain  only  in  possessing  the  broody  trait.     It  is  possible 
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in  this  manner  to  measure  directly  the  effect  of  broodiness  on  fecundity.  This 
intense  broody  strain  differs  from  the  foundation  birds  more  in  the  distribu- 
tion of  broody  periods  throughout  the  laying  year  than  in  the  number  of 
broody  periods. 

Complete  records  of  broodiness  are  also  maintained  on  every  female  of  the 
experimental  flock  to  augment  data  collected  in   the  broody  experiment. 

ExD  TO  Be  Attaixed 
A  flock  of  poultry  breeding  ti-ue  for  broodiness  and  non-broodiness. 

Scope  of  This   Report. 

In  this  bulletin  consideration  is  given  to  the  actual  relationship  between 
pullet-year  egg  production  and  the  broody  trait  as  manifested  during  the  first 
laying  year.     Coefficients  of  correlation  have  been  calculated  as  follows: 

Between  broodiness  and  rate. 

December  rate — Sections  1,  2,  3,  4,  5,  16,  17. 
Winter  rate—Sections  6,  7,  8,  9,  10,  18,  19. 
Annual  rate— Sections  11,  12,  13,  14,  15,  20,  21. 

Betioeen  times  broody  and  length  of  broody  periods. 
Section  22. 

Between  winter  rate  and  annual  rate. 
Section  23. 

Between  winter  rate  and  annual  egg  yield. 
Section  27. 

Between  annual  rate  and  annual  egg  yield. 
Section  28. 

Between  broodiness  and  egg  yield. 

Winter  production — Sections  24,  25,  26. 

Annual  production— Sections  29,  30,  31,  32,  33,  34,  3-5. 

Coefficient  of  Cohrei.atiok. 

The  coelficient  of  correlation  furnishes  a  concrete  measure  of  the  tendency 
of  two  characteristics  to  move  together,  to  move  in  opposite  directions,  or  to 
Ijehave  independently.  In  this  particular  study  the  characteristics  studied 
both  belong  to  the  same  individual  fowl.  Either  a  significant  positive  or 
negative  correlation  coefficient  is  useful  to  tiie  breeder  as  a  guide,  and  the 
magnitude  of  the  coefficient  shows  him  tlie  relative  amount  of  dependence 
between  the  traits  or  characters  considered.  The  value  of  a  coefficient  of 
correlation  from  the  biological  standpoint  depends  u])on  its  absolute  magni- 
tude and  upon  its  relation  to  its  probable  error.  A  coefficient  at  least  tliree 
times  as  great  as  its  probable  error  is  generally  considered  significant,  even 
though  its  absolute  magnitude  is  small.  The  deductions  reported  in  tliis 
bulletin  are  based  on  the  above  conception.  King  (1923),  however,  states 
that  the  correlation  coefficient  should  be  more  tlian  six  times  its  probabk* 
error.  He  further  states  that  a  correlation  coefficient  of  less  than  .30  indicates 
a  lack  of  marked  correlation,  that  over  .50  shows  decided  correlation.  Further- 
more, the  correlation  coefficient  with  its  regression  coefficients  may  Ite  used 
for  purposes  of  prediction.    The  value  of  a  knowledge  of  the  degree  of  correla- 
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tion  lies  mainly  in  its   use   for  selecting  a   group   of  breeders  and   not  in   the 
selection  of  individual  l)reeders. 

The  true  coetlicient  of  correlation  may  only  be  calculated  for  a  race  pure 
with  regard  to  the  characteristics  being  studied,  as  Harris  (1915)  points  out. 
False  correlations  result  when  two  or  more  genetically  different  races  are 
concerned  in  any  calculation.  Broody  birds  have  been  siiown  to  be  genetically 
different  (Hays,  1921.)  from  non-broody  birds.  In  studying  the  relation  of 
broodiness  to  fecundity,  it  has  been  deemed  advisable  to  make  three  general 
groupings:  namely,  (1)  total  population  of  broody  and  non-broody  combined, 
(2)  only  birds  that  went  broody  during  the  pullet  year,  and  (3)  broody  or 
non-broody  without  regard  to  the  degree  of  broodiness.  The  first  series  of 
calculations  was  made  for  two  purposes:  first,  to  confirm  that  broody  and 
non-broody  races  are  genetically  different;  second,  to  furnish  evidence  on  the 
intensity  characteristics  in  relation  to  the  broody  trait  even  in  a  mixed  popu- 
latioju  of  broodies  and  non-broodies.  The  third  series  of  calculations  was 
made  by-  Yule's  formula  for  presence  and  absence  of  a  character,  as  given  by 
Davenport  (1907).  All  other  calculations  were  made  by  the  ordinary  method 
for  calculating  the  correlation  coefficient  for  fluctuating  variables. 

The  regression  coefficient  is  readily  calculated  after  the  correlation  coeffi- 
cient is  determined.  It  is  useful  to  the  breeder  for  selection  purposes.  If  a 
group  of  hens,  each  five  times  broody,  were  selected,  the  regression  coefficient 
might  be  used  to  estimate  its  probable  average  egg  production.  If  the  degree 
of  correlation  between  days  broody  and  annual  production  is  known,  it  is  a 
simple  matter  to  calculate  the  probable  annual  egg  record  of  hens  broody  for 
25  days  or  for  any  other  period  of  days.  Thus  the  regression  coefficient  merely 
represents  the  amount  of  change  in  one  character  with  respect  to  a  unit  change 
in  another.  For  example,  the  regression  coefficient  of  days  broody  on  annual 
production  is  — .1171,  and  the  regression  of  annual  production  on  days  broody 
is  — .3295.  What  should  be  the  average  annual  egg  yield  of  hens  broody  for 
thirty  davs? 


42  87  average  days  broody  of  all  hens 
30.00 


— 12.87  days  broody  below  the  average 

—12.87  X— .3295  =  4.2407  4- 164.885   (average  production  of  a]l)  = 

169.1257,  probable  record  of  hens  broody  for  30  days 

The  correlation  ratio  is  comparable  to  the  correlation  coefficient  and  has  a 
similar  use.  The  former  is  made  use  of  where  the  correlation  coefficient 
would  be  false.  As  a  measure  of  association  in  mixed  races  the  correlation 
ratio  is  reasonably  accurate,  but  it  is  of  less  value  than  the  correlation  coeffi- 
cient for  prediction  purposes.  Since  a  constant  is  calculated  for  each  of  the 
two  variables  in  correlation  ratio,  a  difference  in  magnitude  of  these  two  con- 
stants sometimes  occurs,  probably  due  to  genetic  impurity.  Correlation  ratio 
has  not  been  used  extensively  in  these  studies  because  the  correlation  coeffi- 
cient has  been  calculated  on  the  three  classes  of  hens  with  respect  to  broodi- 
ness: namely,  broody  and  non-broody,  different  degrees  of  broody,  and  broody 
or  non-broodv,  so  that  regressions  closely  approach  linearity. 
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Character  of  Birds  Used. 

Beginning  in  the  spring  of  1916  the  phm  of  breeding  Rhode  Island  Reds 
for  high  egg  production  was  somewhat  modified.  On  that  year  matings  were 
planned  to  consider  early  sexual  maturity,  no  winter  pause,  intensity,  per- 
sistencj',  and  especially  non-broodiness.  Particular  attention  was  given  to  the 
elimination  of  the  broody  tendency  by  using  females  non-broody  during  the 
pullet  year  and  males  from  non-broody  mothers  for  breeding  purposes.  The 
original  foundation  stock  was  all  standard-bred  Rhode  Island  Red.  No  new 
blood  has  been  introduced  into  the  flock  since  the  plan  of  mating  for  the  five 
characteristics  above  referred  to  was  inaugurated  in  1916.  Inbreeding  has 
not  been  practiced  to  any  considerable  extent,  but  the  line  of  ancestry  has 
been  markedly  reduced  so  that  the  present  flock  traces  to  but  a  small  number 
of  the  best  foundation  birds. 

Records  Kept 

Records  used  in  the  study  of  broodiness  include  complete  pedigree  of  all 
birds  used;  complete  trapnest  records  of  every  female  as  long  as  retained; 
date  hatched;  date  of  first  egg;  age  at  first  egg;  weight  at  first  egg;  nesting 
records;  date  of  appearance  of  broodiness;  date  of  placing  into  broody  coop; 
date  of  return  to  laving  house;  hatching  record  of  females  used  as  breeders; 
complete  family  record  of  the  progeny  from  each  mating;  and  daily,  winter 
and  annual   records  on  all  surviving  females. 

IXTEXSITY. 

Intensity  and  rate  are  terms  used  interchangeably  in  this  report.  They 
refer  to  the  number  of  eggs  laid  in  a  specific  interval  of  time  on  a  percentage 
basis  of  the  maximum  possible  number  of  eggs  in  the  time  considered. 
December  Rate,  as  used  here,  is  a  figure  obtained  by  dividing  the  number  of 
eggs  laid  by  31  if  the  hen  began  laying  on  or  before  December  first.  For 
birds  that  lard  their  first  egg  later  than  December  first,  the  rate  was  calcu- 
lated by  dividing  the  number  of  December  eggs  by  the  number  of  days  from 
first  egg  to  the  end  of  December.  As  a  short-time  measure  of  intensity  this 
may  be  considered  more  accurate  than  the  actual  nvmiber  of  eggs  laid  during 
December,  for  obvious  reasons.  Winter  Rate  is  calculated  liy  dividing  the 
total  number  of  eggs  from  first  egg  to  March  first  by  the  number  of  days 
from  first  egg  to  March  first,  less  all  pauses  of  four  or  more  days  in  duration 
from  November  first  to  March  first.  jlnnuaJ  Rate  is  calculated  by  dividing 
the  total  eggs  from  first  egg  to  364  days  thereafter,  for  all  birds  tliat  showed 
no  30-day  pause  after  March  first,  by  the  number  of  days  from  first  to  last 
egg.  When  a  bird  stopped  laying  for  thirty  or  more  days  after  March  first, 
her  laying  year  is  assumed  to  terminate  at  the  beginning  of  this  ]iause,  and 
her  annual  rate  is  calculated  by  dividing  the  number  of  eggs  laid  liy  the 
number  of  laying  days  before  the  pause. 

Brooimxess. 

Broodiness  luis  already  been  defined  as  tiie  tendency  of  the  female  fov,'l  to 
incubate  or  attempt  to  incubate   eggs.     The   intensity  of  broodiness  may  be 
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measured  by  tlie  number  of  broody  periods  and  by  the  mean  length  of  broody 
periods.  Both  Pearl  (1914.)  and  Goodale  (1920)  have  measured  the  lengtii 
of  each  i)roody  i)eriod  by  the  cessation  of  egg  }) reduction  associated  therewith. 
Goodale  (loc.  cit.),  however,  stresses  the  fact  that  winter  pause  and  fall  molt 
may  prolong  the  non-productive  period  for  a  considerable  time  interval  beyond 
the  normal  broody  period. 

In  the  present  studies,  the  ol)servation  has  been  made  that  there  is  a  remark- 
able degree  of  uniformity  in  length  of  broody  periods  in  the  same  individual. 
In  the  occasional  bird  that  goes  broody  during  the  fall  or  winter  of  her  pullet 
year,  the  winter  pause  may  greatly  lengthen  the  period  of  non-production. 
In  such  cases  we  have  allowed  four  days  for  the  bird  to  begin  laying  after 
removal  from  the  broody  coop  to  the  laying  house.  Such  birds  are  removed 
from  the  broody  coop  only  when  they  no  longer  show  signs  of  broodiness.  In 
such  cases  any  pause  up  to  March  first,  of  greater  duration  than  four  days 
following  removal  of  hen  from  broody  coop  to  laying  house,  is  not  considered 
a  broody  pause. 

Very  frequently  the  laying  year  terminates  with  a  broody  period  and  no 
more  eggs  are  laid  for  two  or  three  months.  In  such  cases  the  length  of  the 
last  broody  period  is  calculated  in  the  same  manner  as  outlined  above  for  the 
winter  season.  This  long  period  of  non-production  is  without  question  due 
largely  to  the  onset  of  complete  molt  and  not  to  broodiness.  The  fact  that 
non-broody  birds  exhibit  this  long  period  of  non-production  during  molt  is 
very  convincing  evidence  on  the  point  in  question. 

Relatiox  of  Beoodixess  to  Fecundity. 

In  studying  the  relation  of  broodiness  to  fecundity,  it  has  been  necessary 
to  study  the  degree  of  correlation  between  broodiness  and  rate  of  laying, 
times  broody  and  mean  length  of  broody  periods,  winter  rate  and  annual 
rate,  winter  rate  and  annual  egg  yield,  annual  rate  and  annual  egg  J'ield,  and 
broodiness  and  annual  egg  yield. 

Unpublished  data  at  this  Station  indicate  that  rate  of  laying  or  intensity 
is  the  most  important  single  characteristic  affecting  egg  yield.  For  this  rea- 
son, the  relation  between  liroodiness  and  rate  is  of  extreme  importance. 
Either  a  positive  or  negative  correlation  between  broodiness  and  rate  would 
be  far  more  significant  genetically  than  would  the  absolute  correlation  between 
broodiness  and  egg  production;  for  egg  production  has  already  been  shown  by 
Goodale  and  Sanborn  (1922)  to  depend  upon  at  least  five  characteristics  and 
one  of  these  characteristics  is  rate.  In  the  present  study  of  the  relation  of 
broodiness  to  fecundity  these  facts  are  fully  considered. 

:*.     Correlation  Between  Times  Broody  and  December  Rate — Pullet   Year. 

In  this  study  pullets  are  included  that  were  hatched  on  the  following  years: 
1916,  1917,  1918,  1920,  1921,  1922  and  1923.  The  flock  hatched  in  1919  is  not 
included  because  no  annual  records  are  available  for  that  year  on  account  of 
a  disease  epidemic.  All  Rhode  Island  Red  pullets  with  normal  records  are 
included.  In  addition  to  the  major  portion  of  each  flock  that  was  bred  for 
egg  production,  there  are  included  a  small  number  of  inbred  birds,  a  small 
number  bred  for  intense  broodiness,  a  small  number  bred  for  color,  and  a 
small  number  used  in  studying  the  inheritance  of  hatchability.  Inasmuch  as 
this  report  is  a  study  of  the  relationship  between  broodiness  and  fecundity, 
there  is  no  conceivable  reason  wiiy  a  rather  heterogeneous  flock  should  not 
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be  as  valuable  for  study  as  one  of  marked  uniformity  for  all  characteristics. 

Some  short-time  record  of  production  is  often  made  use  of  by  commercial 
poultrymen  in  predicting  the  laying  ability  of  a  pullet  for  the  year.  "Winter 
pause  is  likely  to  appear  in  many  birds  during  December  and  is  very  pro- 
nounced in  earlier  birds.  Other  birds  beginning  their  laying  year  early  and 
continuing  "to  lay  regularly  through  December,  as  well  as  those  starting  their 
laying  year  in  December,  will  as  a  rule  have  high  December  rate.  Possibly 
November  records  would  be  freer  from  the  winter  pause,  but  such  records 
would  be  less  valuable  than  December  records  for  predicting  either  winter  or 
annual  egg  records,  as  Harris  and  Goodale  (1922)  have  shown.  It  therefore 
seems  advisable  to  use  December  rate  in  studying  the  relation  of  broodiness 
to  rate. 

A  total  of  194-5  birds  consisting  of  both  broody  and  non-broody  are  included 
in  the  study.  The  range  in  times  broody  is  from  0  to  12,  divided  into  13 
classes.  The  range  in  December  rate  is  from  1  to  100,  divided  into  five-unit 
classes.     Constants  calculated  from  this  studv  follow: 


Number  of  birds       .         .         .         . 

Mean   times   broody 

Times  broody  standard  deviation 

Mean  December  rate 

December  rate  standard  deviation 

Coefficient   of   correlation 


194.5 

1.41 

±1.98 

.59.60 

±20.40 

-f  .0639  ±  .0152 


The  constants  given  above  impress  tlie  reader  with  the  marked  variability 
in  the  birds  studied,  both  with  regard  to  times  broody  the  first  year  and 
December  rate  of  production.  The  apparently  abnormal  standard  de\iation 
in  times  broody  is  due  to  the  large  percentage  of  non-broody  birds  (51.23 
per  cent).     In  other  words,  an  impure  population  is  concerned. 

The  magnitude  of  the  standard  deviation  in  December  rate  signifies  very 
marked  variation  in  rate  of  laying  for  December.  E\en  such  a  short-time 
measure  of  fecundity  is  subject  to  excessive  variability. 

The  coefficient  of  correlation  between  times  broody  and  December  rate, 
although  more  than  three  times  as  great  as  its  probable  error,  is  of  question- 
able magnitude  and  is  a  false  correlation  as  Section  2  shows. 

2.     Correlation  Between  Times  Broody  and  December  Rate  for  Brood;/  Birds 
Alone — Pullet  Year. 

In  order  to  measure  the  relation  of  degree  of  broodiness,  as  indicated  by 
the  number  of  periods,  to  December  intensitj^  only  birds  actually  going  broody 
have  been  used  in  the  calculation  of  the  correlation  coefficient.  Of  the  group 
of  1945  individuals  studied  in  section  1,  949  birds  actually  went  broody  dur- 
ing tlie  ]Hillet  year.  This  number  has  been  used  to  study  the  relation  of 
dearee  of  broodiness  to  December  rate.     Constants  arrived  at  follow: 


Number  of  birds 

Mean   times   broody 

Times  broody  standard  deviation 

Mean  December  rate 

December  rate  standard  deviatioi 

Coefficient   of   correlation 

Regression  broodiness  on  rate 

Regression   rate  on  broodiness 


949 

2.89 
±1.95 
61.24 
±20.11 
-(-.0145 
-I-.0014 
-I-.1498 


.0219 
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The  very  large  standard  deviation  in  times  broody  suggests  a  most  pro- 
nounced variability  in  nunilier  of  broody  periods.  The  actual  range  is  from 
1  to  12.  Since  the  modal  class  is  broody  but  once,  there  can  be  but  little 
further  progress  in  reducing  the  mean  number  of  broody  periods  within  the 
broody  race. 

Tlie  mean  December  rate  is  slightly  higher  than  that  for  l)oth  broodies  and 
non-broodies  combined,  in  section  1.  The  standard  deviation  in  rate  is  of  the 
same  magnitude  as  that  in  section  1. 

The  coefficient  of  correlation  between  degree  of  broodiness  and  December 
rate  is  actualh'  less  than  its  probable  error,  and  since  it  is  of  very  small 
magnitude,  the  inter]:>retation  seems  justified  that  December  rate  is  indepen- 
dent of  degree  of  broodiness,  and  that  the  correlation  in  section  1  is  false. 

3.     Coryelation  between  the  Presence  of  Broodiness  and  December  Rate  above 
the  Mean  of  Broodies  and  Non-broodies  Combined — Pullet  Year. 

The  actual  correlation  between  the  presence  of  broodiness  and  high  rate 
is  of  much  importance  to  the  breeder.  Such  a  constant  was  calculated  for 
the  194..5  broody  and  non-broody  birds  by  the  method  of  Yule  (loc.  cit.). 


December  Rate 

Broodv 

1 

1       Non-Broody 

Number  above  population  mean 

632 

1 

1                595 

Numiier  below  population  mean 

1- 

1               317 

1                401 

1 

Totals 

949 

1 

996 

Coefficient  of  correlation  -|-.1466  ±  .0150 


Although  the  degree  of  correlation  between  the  presence  of  broodiness  and 
high  December  rate  is  not  large,  there  can  be  no  justification  for  any  other 
deduction  than  that  the  presence  of  broodiness  is  partially  linked  with  high 
December  intensity.  The  elimination  of  the  broody  trait  should  result  in 
something  of  a  reduction  in  December  rate  for  the  flock  as  a  whole. 

A  further  consideration  of  this  relationship  in  a  flock  high  in  broodiness  and 
in  a  flock  low  in  broodiness  seems  advisable.  The  1916  flock  showed  86.31  per 
cent  broody  and  is  unimproved,  at  least  for  broodiness.  The  1923  flock  showed 
27.35  per  cent  broody  and  may  be  classified  as  an  improved  flock. 

4.  Correlation  Between  the  Presence  of  Broodiness  and  December  Rate  above 
the  Mean  of  Broodies  and  Non-broodies  Combined — Pullet  Year  (Unimproved 
Flock  1916). 

In  the  total  of  253  birds  the  following  results  were  obtained: — 
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December  Rate 

Broody 

Non-Broody 

Number  above  population  mean 

138 

14 

Number  below  population  mean 

85 

16 

Totals 

223 

30 

Coefficient  of  correlation         +.2996 


.0386 


The  above  constant  suggests  that  in  the  1916  flock  there  Vvas  a  rather  dic- 
tinct  tendency  for  broody  birds  to  lay  at  a  higher  rate  during  December  than 
non-broody  birds.  The  constant  given  in  section  3  for  the  entire  period 
reported  upon  is  -\-  .1466  ±  .0150.  A  comparison  of  the  two  constants  assigns 
them  a  similar  value  in  comparison  with  their  probable  error,  as  each  is  about 
eight  times  its  probable  error.  There  is  the  possibility  that  December  rate 
is  higher  in  the  early  flock  because  they  were  slow  to  reach  sexual  maturity,  so 
that  winter  pause  was  less  pronounced  in  December  tlian  in  later  flocks. 

5.  Correlation  Between  the  Presence  of  Broocliness  and  December  Rate  above 
the  Mean  of  Broodies  and  Non-Broodies  Combined — Pullet  Year  (Improved 
Flock  1923). 

A  total  of  404  birds  is  studied  in  the  1923  flock,  distributed  as  below: — 


December  Rate 

Broody 

Non-Broody 

Number  above  population  mean 

78 

157 

Number  below  population  mean                                 51 

118 

Totals                                                               129 

275 

Coefficient  of  correlation         +.0695  ±  .0334 


The  degree  of  correlation  amounts  to  insignificance  compared  with  its  prob- 
able error.  It  indicates  no  dependence  between  the  presence  of  broodiness 
and  December  rate  above  the  mean.  It  is  conceivable  tliat  early  maturity 
may  aifect  December  rate,  and  winter  pause  is  more  pronounced  in  the  flocks 
since  the  age  at  maturity  has  been  reduced. 

G.     Correlation  Between  Times  Broody  and  Winter  Rate — Pullet  Year. 

This  study  included  2221  -pullets  hatched  the  same  seven  years  as  tliose 
studied  for  December  rate.  Winter  rate  is  calculated  on  the  period  from 
first  egg  to  March  first,  as  already  explained.  Unpublished  data  at  tiiis  Sta- 
tion indicate  a  rather  intimate  correlation  between  winter  rate  and  annual 
production.  Winter  rate  was  calculated  on  a  greater  number  of  pullets  than 
were  studied  for  December  rate,  because  the  latter  could  only  be  calculated 
on  individuals  laying  one  or  more  eggs  in  December.  The  same  classes  were 
used  in  tal)ulating  times  broody  and  winter  rate  as  were  used  in  studying 
December  rate.     Constants  calculated  are  as  follows: — 
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Niiiul)er  of  liirds  .  .  .  . 
Mefin  times  broody 
Times  broody  standard  deviation 
Mean  winter  rate  .  .  .  . 
Winter  rate  standard  deviation  . 
Coefficient  of  correlation 


2221 

1.43 

±1.99 

66.45 

±9.37 

+.0706 


.0142 


The  above  constants  show  the  mean  winter  rate  to  be  greater  than  the  mean 
December  rate  previously  calculated.  Tlie  above  winter  rate  really  signifies 
that,  on  the  average,  the  birds  laid  66.4.5  per  cent  of  the  maximum  possible 
number  of  eggs  when  they  were  laying,  since  all  pauses  of  four  or  more  days 
liave  been  deducted  in  calculating  winter  rate.  The  standard  deviation  in 
winter  rate  is  only  ±  9.37  compared  with  a  figure  of  ±  20.40  for  December 
rate.  The  winter  pause  and  the  fact  that  many  of  the  birds  actually  lay  their 
first  egg  during  December  account  for  the  wider  variability  in  December  rate. 

The  coefficient  of  correlation  between  times  broody  and  winter  rate  is  almost 
identical  with  that  between  times  broody  and  December  rate.  This  is  a  con- 
stant of  small  magnitude,  and  is  a  false  correlation  because  the  population  is 
made  up  of  both  broody  and  non-broody  birds. 

7.     Correlation  Between   Times  Broody  and   Winter  Rate  for  Broody  Birds 
^4 1  one — PuUet  Year. 

In  order  to  ascertain  any  possible  relationship  between  winter  rate  and 
degree  of  broodiness,  the  correlation  between  times  broody  and  winter  rate 
has  been  calculated  for  broody  birds  alone.  The  constants  obtained  are  as 
follows: — 


Number  of  birds 

Mean  times  broody 

Times  broody  standard  deviation 

Mean  winter  rate 

Winter  rate  standard  deviation 

Coefficient  of  correlation 

Regression  broodiness  on  rate 

Regression  rate  on  broodiness     . 


1098 

2.89 

±1.93 

67.,57 

±9.63 

—.0314  ±  .0203 
—.0063 
—.1564 


The  mean  winter  rate  in  those  birds  that  actually  went  broody  during  their 
pullet  year  is  67.57  compared  with  66.45  for  broodies  and  non-broodies  com- 
bined.    Such  a  difference  is  of  no  significance. 

The  coefficient  of  correlation  is  negative.  Its  small  magnitude,  together 
with  the  size  of  its  probable  error,  leads  to  the  assumption  that  there  is  abso- 
lute independence  between  winter  rate  and  degree  of  broodiness  as  measured 
by  times  broody. 

8.     Correlation  Between  the  Presence  of  Broodiness  and  Winter  Rate  above 
the  Mean  of  Broodies  and  Non-Broodies  Combined — Pullet   Year. 

The  absolute  correlation  between  the  presence  of  broodiness  and  high  rate 
is  of  importance  to  the  breeder.  Such  a  constant  will  indicate  whether  or  not 
the  broody  trait  carries  with  it  higher  winter  intensity  than  does  the  non- 
l)roody  trait.  The  coefficient  of  correlation  is  calculated  below  according  to 
Yule. 
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Winter  Rate 


Broody 


Non-Broody 


Number  above  population  mean 


Number  below  population  mean 


6T4 


422 


558 


565 


Totals 


1096 


1123 


Coefficient  of  correlation 


.2358  ±  .0135 


The  magnitude  of  the  above  constant  points  to  a  linkage  between  broodiness 
and  high  winter  intensity.  Herein  lies  a  probable  explanation  v.-hy  the  heavier 
breeds,  all  of  which  carry  the  broody  trait,  are  in  general  superior  winter 
layers  to  the  non-broody  lighter  breeds.  In  the  history  of  the  flock  under 
consideration,  the  highest  average  winter  records,  67.65  and  74.5  eggs,  were 
made  by  the  1920  and  1921  flocks  with  a  percentage  of  broodiness  amounting 
to  46.03  and  44.56  respectively  of  birds  included.  The  1923  flock,  for  example, 
showed  27.35  per  cent  broody  and  a  mean  winter  egg  record  of  but  51.04. 
Probably  broody  birds  carrying  early  sexual  maturity  and  no  winter  pause  are 
superior  as  winter  layers  to  non-broody  birds  possessing  the  same  two  traits, 
because  of  some  linkage  between  broodiness  and  high  intensity.  Further 
consideration  is  given  to  this  important  question  in  sections  9  and   10. 

9.  Correlation  Between  the  Presence  of  Broodiness  and  Winter  Rate  above 
the  Mean  of  Broodies  and  Non-broodies  Combined — Pidlet  Year  (Unimproved 
Flock  1916). 

Winter  rate  and  broody  records  are  complete  for  332  birds  in  the  1916  flock. 
These  have  been  correlated  below: 


Winter  Rate 

Broody 

Non-Broody 

Number  above  population  mean 

174 

15 

Number  below  population  mean 

115 

28 

Totals 

289 

43 

Coefficient  of  correlation         -f  .4770  ±  .0286 

This   is   a   rather   pronounced   correlation   and   sliows   winter   intensity   was 
associated  with  broodiness  in  an  early  flock. 

10.  Correlation  Between  the  Presence  of  Broodiness  and  Winter  Rate  above 
the  Mean  of  Broodies  and  Non-Broodies  Combined — Pullet  Year  (Improved 
Flock  1923). 


Winter  rate  and  broody  records  for  430  birds  hatched  in  1923  are  tabulate! 
below: 
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Winter  Rate 


Number  above  population  mean 


Broody 


87 


Coefficient  of  correlation         -\-  .2925 


Non-Broody 


141 


Xiinibcr  below  jiopulation  mean 

51 

151 

Totals 

138 

292 

.0297 


A  significant  coefficient  of  correlation  between  broodiness  and  high  winter 
rate  suggests  that  there  is  linkage  between  broodiness  and  high  winter  in- 
tensity. Further  evidence  has  already  been  presented  in  sections  8  and  9. 
Herein  lies  the  probable  superiority  of  broody  breeds  over  non-broody  breeds 
in  winter  intensity. 

11.     Correlation  Between  Times  Broody  and  Annual  Rate — Pullet  Year. 

The  method  used  in  calculating  annual  rate  does  not  allow  for  winter  pause 
or  for  time  lost  while  broody.  It  is  simply  a  figure  intended  to  measure  the 
actual  rate  of  laying  between  the  time  of  laying  the  first  pullet  egg,  and  time 
of  laying  the  last  egg  before  the  complete  molt.  W^inter  pause  birds  and 
broody  birds  are  actually  penalized  in  calculating  annual  rate.  If  there  is 
absolute  independence  between  broodiness  and  winter  pause,  the  only  normal 
handicap  that  the  broody  bird  carries  over  the  non-broody  is  the  production 
loss  during  broody  periods.  Inasmuch  as  the  magnitude  of  the  annual  rate 
depends  most  largely  upon  yearly  egg  production,  this  method  of  measuring 
rate  should  be  most  significant  in  breeding  for  fecundity.  It  is  believed  that 
this  is  a  true  measure  of  actual  rate  of  laying  during  the  year.  Constants 
calculated  from  the  2245  individuals  studied  follow: — 


Number  of  birds 

Mean  times  broody 

Times  ))roody  standard  deviation 

Mean  annual  rate     . 

Annual  rate  standard  deviation 

Coefficient  of  correlation 


2245 

1.44 

±1.98 

56.48 

±9.85 

—.2620 


.0133 


The  above  constants  show  that  the  2245  birds  actually  laid  on  56.48  per 
cent  of  the  possible  days  between  their  first  egg  and  the  time  they  ended 
their  year  with  the  complete  molt.  The  standard  deviation  agrees  closely  with 
that  ifor  the  winter  rate.  A  mean  rate  of  such  a  magnitude  immediately 
suggests  high  annual  production. 

The  coefficient  of  correlation  between  times  broody  and  annual  rate  is  nega- 
tive; and  its  magnitude,  together  with  its  small  probable  error,  suggests  that 
liroodiness  and  low  rate  tend  to  move  together. 

Bv  the  use  of  the  regression  coefficient  we  find  that  those  birds  with  a 
mean   rate  of  60.48  will  be  less  broody  than  the  mean   of  all  birds   studied 

Q  ^4 21  =  1.23).     The  fact  is  very  evident,  therefore,  that  broodiness  tends 

to  lower  annual  rate  of  laying.  The  coefficient  as  determined,  however,  does 
not  represent  the  true  correlation,  since  the  flock  of  2245  birds  is  made  up  of 
l)otli  liroody  and  non-broody  races. 
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-U.     Correlation  Between   Times  Broody  and  Annual  Rate  for  Broody  Birds 
Alone — Pullet  Year. 

A  pure  race  in  so  far  as  the  broody  trait  is  concerned  is  to  be  found  in  the 
birds  actually  going  broody  during  their  first  laying  j-ear.  The  total  number 
of  birds  in  this  class  for  the  seven  years  is  1122.  By  tabulating  the  annual 
rate  of  each  individual  against  her  number  of  broody  periods  a  measure  of 
the  degree  of  correlation  between  degree  of  broodiness  and  annual  rate  is 
obtained.     Constants  calculated  on  this  group  follow: — 


Number  of  birds 

Mean   times   broody 

Times  broody  standard  deviation 

Mean   annual    rate 

Annual  rate  standard  deviation 

Coefl&cient   of   correlation 

Regression  broodiness  on   rate 

Regression   rate  on  broodiness 


1122 

2.89 

±1.91 
54..93 

±9.24 
—.3232 
—.0669 

—1.5610 


.0180 


The  mean  annual  rate  for  the  broody  birds  is  slightly  lower  than  was  found 
for  the  total  population  in  section  11  (56.48).  No  significant  change  is  observ- 
able in  standard  deviation. 

The  coefficient  of  correlation  is  slightly  larger  than  that  obtained  for  tlie 
total  number  of  birds,  and  represents  a  rather  intimate  negative  correlation 
between  times  broody  and  annual  rate.  Degree  of  broodiness  as  measured 
by  number  of  periods  is  tiierefore  very  inimical  to  high  annual  rate. 

13.  Correlation  Between  the  Presence  of  Broodiness  and  Annual  Rate  above 
the  Mean  of  Broodies  and  Non-broodies  Combined — Pullet  Year  (Flocks  1916- 
1923). 

The  true  relation  or  correlation  between  the  presence  of  broodiness  and 
annual  rate  above  the  mean  is  of  interest  and  value  to  poultrymen.  Such  a 
determination  has  been  made  for  the  2245  birds  being  studied,  by  Yule's 
metliod. 


Annual  Rate 


Number  above  population  mean 


Broody 


Non-Broodv 


513 


675 


Numl^er  below  population  mean 


609 


448 


Totals 


1122 


1123 


Coefficient  of  correlation 


—  .2828 


.0131 


The  al)0ve  constant  does  not  differ  significantly  from  that  representing  Iho 
whole  population.  In  tliis  jiarticular  case  the  mingling  of  a  broody  and  a 
non-broody  race  in  the  same  correlation  table  did  not  result  in  skew  correla- 
tion. The  constant  —  .2828  ±  .0131  is  known  to  represent  a  true  value  for 
tlie  flock  in  question,  and  emphasizes  the  importance  of  breeding  for  non- 
broodiness  to  secure  maximum  annual  records. 
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The  next  two  sections  are  devoted  to  the  correlation  between  tlie  presence 
of  broodiness  and  annual  rate  above  tiie  mean  of  l)roodies  and  non-l)roodies 
combined,  using  the  high  broody  flock  of  1916  and  the  low  l)roody  flock  of  1923. 
Such  a  study  shows  the  relative  importance  of  broodiness  in  determining 
annual  rate  in  a  flock  of  low  and  high  fecimdity. 

14.  Correlation  Between  the  Presence  of  Broodiness  and  Annual  Raie  above 
the  Mean  of  Broodies  and  Non-broodies  Combined — Pullet  Year  (Unimproved 
Flock  1916). 


Annual  Rate 

B  roody 

Non 
1 

-Broody 

Number  above  population  mean 

1 

165 

31 

Number  below  population  mean 

159 

18 

Totals 

324. 

1 

49 

Coefficient  of  correlation         —  .2480  ±  .0328 

This  constant  agrees  well  witii  that  for  the  whole  eight-year  period.  It  is 
significant  and  illustrates  the  negative  relation  between  broodiness  and  high 
annual  rate  in  an  unimproved  flock. 

15.  Correlation  Betiveen  the  Presence  of  Broodiness  and  Annual  Rate  above 
the  Mean  of  Broodies  and  Non-broodies  Combined — Pullet  Year  (Improved 
Flock  1923). 


Annual  Rate                                            |            Broody                   Non- Broody 

Number  above  population  mean                                 60                               164 

Number  below  population  mean                                 76                               129 

Totals 

1 
136                 1                293 

1 

Coefficient  of  correlation         —  .2338  ±  .0308 

This  coefficient  does  not  differ  significantly  from  the  coefficient  obtained  on 
the  1916  flock  in  section  14  or  from  the  constant  on  all  flocks  in  section  13. 
Evidently  the  relation  of  broodiness  to  annual  rate  has  not  changed  with  the 
improvement  in  fecundity. 

In  the  previous  sections,  the  relation  between  times  broody  and  rate  or 
intensity  of  production  has  been  considered.  A  considerable  body  of  evidence 
has  been  presented  to  indicate  first,  that  hens  with  the  broody  trait  do  tend 
to  lay  more  intensely  during  the  winter  season  than  non-broody  hens;  second, 
that  broodiness  is  a  considerable  handicap  to  annual  production  in  that  it 
lowers  the  annual  rate.  The  next  consideration  is  the  relation  of  total  days 
broody  during  the  pullet  year  to  December  rate,  winter  rate  and  annual  rate. 
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16.     Correlation   Between    Total   Days    Broody    and    December    Rate — Pullet 
Year. 

In  this  study  the  same  group  of  194-5  birds  both  broody  and  non-broody  that 
were  studied  in  relation  of  times  broody  to  December  rate  (section  1)  is  con- 
sidered. It  is  important  to  know  which  is  the  more  important  from  tlie  stand- 
point of  rate,  the  number  of  broody  periods  or  the  actual  ninnber  of  days 
spent  in  broodiness  calculated  so  as  to  avoid  winter  pause  and  fall  molt. 
Constants  calculated  on  this  group  of  birds  follow: — 


Number  of  birds       .... 

Mean  total  days  broody 

Total  days  broody  standard  deviation 

Mean  December  rate 

December  rate  standard  deviation 

Coefficient  of  correlation 


1945 
23.20 

±27.07 

59.60 
±20.40 

+.0529  ±  .0153 


The  standard  deviation  in  total  days  broody  exceeds  tiie  mean  total  days 
broody  because  of  the  large  percentage  of  non-liroody  birds  in  tlie  group 
studied. 

The  coefficient  of  correlation  agrees  rather  closely  with  the  figure  given  in 
section  1  where  times  broody  and  December  rate  are  considered.  Evidently 
broodiness  may  be  measured  either  by  periods  or  by  total  days.  The  degree 
of  correlation  is  slight,  and  it  is  really  a  false  correlation  because  based  upon 
a  mixed  population — broody  and  non-broody. 

17.     Correlation  Between  Total  Days  Broody  and  December  Rate  for  Broody 
Birds  Alone — Pidlet  Year. 

The  relation  between  degree  of  broodiness,  as  measured  by  total  days  of 
non-production  associated  with  broodiness  during  the  pullet  year,  and  Decem- 
ber rate  may  be  determined  by  using  only  the  birds  that  went  broody  the  first 
year.  Such  a  determination  was  made  for  the  same  grouj)  of  949  birds  that 
was  considered  in  section  2.     The  following  are  the  constants: — 


Number  of  birds       .         .    '     . 

Mean  total  days  broody 

Total  days  broody  standard  de\iation 

Mean  December  rate 

December  rate  standard  deviation 

Coefficient  of  correlation 

Regression  broodiness  on  rate 

Regression  rate  on   broodiness 


949 
42.84 

±27.38 
61.24 

±20.11 
—.0002 
—.0003 
—.0001 


.0219 


That  degree  of  broodiness  and  December  rate  are  entirely  indej^endent  is 
sliown  by  the  above  coefficient  of  correlation  which  is  ])ractica]Iy  zero.  Tliis 
is  rather  conclusive  evidence  that  December  intensity  bears  no  relation  lo  the 
presence  or  absence  of  the  broody  trait. 

18.     Correlation  Between  Total  Days   IVroody  and   Winter  Rale — Pullet   Year. 

A  total  of  2221  l)irds  studied  in  section  6  are  included  in  this  study  to  dis- 
cover the  degree  of  dependence  or  independence  between  total  days  broody 
and  winter  rate.     Tiic  constants  calculated  follow: — 
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Number   of   birds     .... 

Mean  total  days  broody 

Total  days  broody  standard  deviation 

Mean  winter  rate 

Winter  rate  standard  deviation 

CoefTicient   of   correlation 


2221 

23.50 

±27.04 

66.45 

±9.37 

+.0178 


.01-12 


The  coetHcient  of  correlation  is  practically  the  same  figure  as  was  obtained 
between  times  broody  and  winter  rate.  This  is  also  a  false  correlation  be- 
cause broodies  and  non-broodies  each  represent  a  genetic  type.  Since  winter 
production  and  annual  production  are  so  intimately  correlated  (Hervey  1923; 
Hays,  Sanborn  and  James  1924),  high  winter  record  is  of  very  great  import- 
ance in  breeding  for  fecundity. 

Blakeman's  test  for  linearity  of  regression  has  been  applied  in  this  study 
with  the  following  results: 


Correlation  ratio  for  days  broody 
Correlation  ratio  for  winter  rate 
(Cor.   Ratio)2— (Cor.   Coeff.)2l= 
(Cor.  Ratio)2— (Cor.   Coeff.)2  = 


-.1134 

-.1695 

.0075  ±  .0024 
.0233  ±  .0043 


The  difference  between  the  correlation  ratio  for  winter  rate  squared  and 
the  correlation  coefficient  squared  is  .0233  ±  .0043,  a  difference  more  than  five 
times  as  great  as  its  probable  error.  This  fact  indicates  that  the  coefficient 
of  correlation  is  false,  as  might  be  anticipated  from  the  fact  that  two  genetic 
races  are  concerned. 

19.     Correlation   Between    Total  Dai/s   Broodji   and   Winter  Rate   for  Broody 
Birds  Alone — Pullet  Year. 

Winter  rate  records  are  available  on  1098  birds  that  were  liroody  the  first 
year.     In  this  study  days  broody  is  tabulated  against  winter  rate  to  further 


discover  the  correlation  between  degree  of  broodiness  and  winter  rate, 
stants  are  as  follows: — 


Con- 


Number  of  birds       .... 
Mean  total  days  broody 
Total  days  broody  standard  deviation 
Mean  winter  rate     .... 
Winter  rate  standard  deviation     . 
Coefficient  of  correlation 
Regression  broodiness  on  rate 
Regression   rate  on  broodiness 


1098 
42.85 

±27.14 
67.57 
±9.63 
—.0241 
—.0679 
—.0085 


.0203 


The  coefficient  of  correlation  as  shown  above  signifies  independence  between 
degree  of  broodiness  and  winter  rate.  The  intensity  of  the  broody  trait  is 
therefore  of  no  concern  in  affecting  winter  intensity. 

SO.     Correlation  Between  Total  Bays  Broody  and  Annual  Rate — Pullet  Year. 

The  total  days  broody  for  each  bird  are  tabulated  against  her  annual  rate. 
The  lowest  rate  class  is  16-20;  the  highest  rate  class  is  86-90  The  lowest 
broody  class  is  0-9;  the  highest  broody  class  is  150-159  days.  This  study  on 
the  2245  birds  used  in  section  11  will  show  if  broodiness  is  an  advantage  or 
disadvantage  from  the  standpoint  of  annual  rate.  Are  broodiness  and  high 
intensity  linked  together?     Constants  calculated  are:— 


72 


TECHNICAL  BULLETIN  7 


Number  of  birds       .... 
Mean  total  days  broody 
Total  days  broody  standard  deviation 
Mean  annual  rate     .... 
Annual  rate  standard  deviation 
Coefficient  of  correlation 


2245 

23.68 
±26.98 

56.48 
±9.85 

—.2720  ±  .0132 


The  coefficient  of  correlation  between  days  broody  and  annual  rate  is  nega- 
tive and  of  such  magnitude  as  to  be  of  considerable  significance,  were  it  not 
for  the  fact  that  the  two  races  of  birds  give  a  false  correlation. 

21.     Correlation  Between   Total  Days  Broody   and  Annual  Rate  for  Broody 
Birds  Alone — Pullet  Year. 

The  same  group  of  birds  considered  in  section  12  is  used  in  this  study. 
The  coefficient  of  correlation  is  here  used  to  measure  tlie  degree  of  association 
between  degree  of  broodiness  and  annual  intensity.  Constants  obtained  are 
the  following: —  > 
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Number  of  birds       .... 
Mean  total  days  broody 
Total  days  broody  standard  deviation 
Mean  annual  rate     .... 
Annual  rate  standard  deviation     . 
Coefficient  of  correlation 
Regression  broodiness  on   rate 
Regression  rate  on  broodiness 


1122 

42.87 
±26.8-1. 

.54.93 
±9.24 

—.3622 
— 1.0.526 

—.1246 


.017.5 


A  ratber  marked  degree  of  negative  correlation  exists  between  days  l)roody 
and  annual  rate.  Tbe  degree  of  broodiness  influences  annual  rate  because  of 
the  loss  of  time  while  broody.  This  constant  agrees  substantially  with  the  con- 
stant for  times  broody  and  annual  rate    ( — .3232  ±  .0180). 


Relation   of  Broodiness   to   Winter  Rate  and  Annucd  Rate. 

In  charts   1   and  2  the  mean  percentage   of   birds  broody  on  the   different 
years  is  illustrated  graphically  by   a   solid  line.     The  mean   winter  rate   and 
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mean  annual  rate  are  represented  by  broken  lines.  The  groups  of  birds  used 
in  making  the  two  charts  are  not  identical  because  winter  rate  records  are 
available  on  a  considerable  number  of  individuals  that  did  not  survive  to  com- 
plete annual  records.  However,  the  two  groups  are  so  nearly  identical  that 
the  mean  percentage  of  broody  birds  closely  agrees  in  the  two  charts. 

The  increase  in  mean  winter  rate  from  1916  to  1923  is  4.06,  while  the  increase 
for  annual  rate  in  the  same  period  is  6.00.  This  fact  indicates  that  annual 
rate  has  increased  more  rapidly  than  winter  rate  as  the  percentage  of  broody 
birds  has  been  reduced  from  j'ear  to  year.  The  greater  degree  of  parallelism 
in  the  two  graphs  on  chart  1  suggests  that  a  change  in  percentage  of  broody 
birds  is  usually  accompanied  by  a  change  in  winter  rate.  Cliart  2  shows  a 
lesser  relationship  between  percentage  broody  and  annual   rate. 

In  general  the  two  charts  furnish  e^'ide^ce  that  l)oth  mean  winter  rate  and 
mean  annual  rate  may  be  increased  while  the  percentage  of  broody  l)irds  is 
being  reduced.  The  lowering  of  the  percentage  of  broody  birds  to  at  least  30 
per  cent,  as  has  been  accomplished  in  the  flock  studied,  appears  to  he  advan- 
tageous from  the  standpoint  of  annual  production. 

The  next  section  is  devoted  to  a  study  of  the  relation  between  the  number 
of  broody  periods  and  the  mean  length  of  broody  periods.  It  seems  desirable 
to  ascertain  if  the  a^•erag•e  length  of  broody  period  is  affected  by  the  number 
of  periods.  Does  the  frequency  of  onset  of  broodiness  tend  to  shorten  or 
lengthen  the  period?  The  coefficient  of  correlation  is  again  made  use  of  and 
the  number  of  broody  periods  is  tabulated  against  the  mean  length  of  period,, 
using  1135  birds  that  were  broody  in  the  pullet  year. 

22.  Correlation  Between  Times  Brooch/  and  Mean  Length  of  Brood;/ 
Periods — Pullet  Year. 

Any  attempt  to  decrease  the  intensity  of  broodiness  must  be  accomplished 
either  by  reducing  the  number  of  periods  or  by  reducing  the  length  of  these 
periods.  The  coefficient  of  correlation  is  here  calculated  to  disco\'er  a  possible 
relationship  between  number  and  length  of  broody  periods.  Constants  calcu- 
hited  are  as  folloM's: 

Number  of  birds 1135 

Mean  times  broody 2.89 

Times  broody  standard  deviation  ....  ±3.67 

Mean  length  of  periods 15.10 

Length  of  periods  standard  deviation     .         .         .  ±3.78 

Coefficient  of  correlation —.2338  ±  .0189 

Regression  times  broody  on  lengtii         .         .         .  — .■t620 

Regression  length  on  times  broody        .         .         .  — .1183 

The  total  number*  of  birds  showing  one  or  more  broody  periods  is  slightly 
greater  than  the  number  in  sections  12,  21,  30  and  32,  broody  records  being 
available  on  a  few  birds  on  which  annual  rate  records  are  lacking.    Tlie  stand- 

*The  total  number  of  liirds  goina:  broody  wiis  II  Ho.  (If  tliis  group.  1017  individuals 
were  first  broody  after  March  first  so  that  the  actual  length  of  the  ppriod  of  non- 
production  attributable  to  broodiness  could  bo  definitely  recorded.  There  %vere  118 
birds  broody  before  March  first.  The  mean  length  of  broody  period  for  the  1017 
birds  is  1.5.9.5  days,  while  that  for  the  group  of  11H.5  birds  is  lo.lO  days.  This  slight 
difference  in  mean  length  of  period  is  not  significant  and  may  be  attributed  to  our 
inal)ility  to  separate  broody  pause  from  winter  pause  in  those  US  birds  going  broody 
before  March  first.  The  method  of  allowing  a  bird  but  four  days  to  begin  laying  after 
her  return  to  the  laying  house  following  broodiness  during  the  winter  season  is  faulty 
in  that  it  actually  assigns  a  shorter  broody  period  during  winter  than  the  mean  of 
summer  broody  periods. 
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ard  deviation  in  times  broody  is  greater  tlian  tlie  mean  because  9-51  birds  (83 
per  cent)  fell  into  classes  1-4,  leaving  only  17  per  cent  in  classes  5-13.  The 
modal  class  is  2. 

The  mean  length  of  broody  periods  is  15.10  days  with  a  standard  deviation 
of  ±  3.78.  There  is,  therefore,  nmch  greater  uniformity  in  length  of  ])eriod 
than  is  observed  for  number  of  periods.  Evidently  the  numlicr  of  periods 
oifers  a  more  fertile  field  for  improvement  than  is  offered  by  tlie  length  of 
period. 

The  negative  coefficient  of  correlation  indicates  that  an  increase  in  number 
of  broody  periods  is  accompanied  by  a  decrease  in  their  average  length.  A 
reduction  in  number  of  periods  would  therefore  be  accompanied  by  an  increase 
in  their  length.  That  this  relationship  is  far  from  absolute  is  shown  by  the 
magnitude  of  the  correlation  coefficient.  Certainly  the  time  lost  in  non-pro- 
duction has  been  very  significantly  reduced  by  decreasing  the  number  of 
broody  periods,  as  table  1  shows. 

23.  Correlation  Between  Winter  Rate  and  Annual  Rate — Pullet  Year. 

The  records  for  2242  individuals  both  broody  and  non-broody  are  available 
for  study.  This  relationship  is  important  because  both  rates  bear  a  rather 
intimate  relation  to  egg  production.  The  fact  has  previously  been  pointed 
out  that  broody  birds  tend  to  be  more  intense  winter  layers  than  are  non- 
broody  birds,  but  that  the  former  are  likely  to  carry  a  lower  annual  rate.  An 
intimate  correlation  between  winter  rate  and  annual  rate  would  suggest  that 
rate  of  laying  for  the  year  may  be  predicted  from  the  winter  rate.  Constants 
calculated  are  as  follows: — 

Niunber  of  birds 2242 

Mean  winter  rate      .......  66.41 

Winter  rate  standard  deviation     ....  ±9.38 

Mean  annual  rate     . 56.46 

Annual  rate  standard  deviation      ....  it 9.85 

Coefficient  of  correlation +.4900  ±  .0108 

The  above  constants  indicate  a  slightly  greater  relative  standard  deviation 
in  annual  rate  than  exists  for  winter  rate.  Such  a  condition  might  be  sur- 
mised from  the  fact  that  broodiness  and  complete  molt  may  botli  affect  annual 
rate  but  for  the  most  part  are  not  concerned  in  winter  rate. 

A  rather  intimate  correlation  exists  l^etween  winter  and  annual  rate.  Evi- 
dently those  birds  above  the  average  in  winter  rate  would  be  expected  to  be 
above  the  average  in  annual  rate.  The  practice  of  selecting  for  high  winter 
rate  is  without  doubt  sound  from  the  standpoint  of  securing  high  annual  rate. 

24.  Correlation  Between  the  Presence  of  Broodiness  and  IVinter  Production 
above  the  Mean  of  Broodies  and  Non-broodies  Combined — Pullet  Year  (Flocks 
1916-1923). 

The  absolute  correlation  between  the  presence  of  broodiness  and  winter  pro- 
duction above  the  mean  of  all  birds  is  of  much  concern  to  poultrymen  striving 
for  high  winter  records.  Such  information  will  show  whether  or  not  broody 
birds  tend  to  lay  more  eggs  before  March  first  than  do  broody-free  birds.  In 
section  8  some  evidence  is  presented  to  indicate  that  broody  birds  do  actually 
lay  at  a  slightly  higher  rate  than  non-broodies  when  they  are  laying;  liut  late 
r->-T,,o|  maturity,  winter  pause  and  the  occasional  winter  broody  period  may 
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possibly  be  more  pronounced  in  the  broody  population.  Tlie  actual  correla- 
tion between  the  presence  of  broodiness  and  winter  production  above  the  mean 
is  shown  bv  the  following  table: — 


Winter  Production 

Broody 

1 

N 

on-B  roody 

Number  above  population  mean 

561 

561 

Number  below  population  mean 

534 

1 
1 

563 

Totals 

1095 

1 
1 

1124 

Coefficient  of  correlation         -|-  .0264  =  .0143 


The  above  coefficient  is  so  small  as  to  be  of  no  significance  and  it  is  le.ss 
than  three  times  the  magnitude  of  its  probable  error.  The  deduction  must  be 
made  from  this  study  that  broodiness  and  winter  egg  production  are  entirely 
independent  even  though  brood}'  birds  do  lay  at  a  slightly  higher  rate  in 
winter  when  they  are  laying. 

So.  Correlation  Between  the  Presence  of  Broodiness  and  Vrinter  Production 
above  the  Mean  of  Broodies  and  Non-broodies  combined — Pullet  Year  (Un- 
improved Flock  1916). 


Winter  Production 

1 

Broo'dy 

Non 

-Broody 

Number  above  population  mean 

149 

14 

Number  below  population  mean 

140 

1 

29 

Totals 

289 

43 

Coefficient  of  correlation  -{-  .3759  zt  .0318 


The  above  constant  shows  that  broodiness  l)ears  a  ratlicr  intimate  correla- 
tion to  high  winter  production  in  the  1916  flock.  Such  an  assumption  is  based 
on  the  conclusion  that  the  individuals  laying  more  eggs  in  winter  than  the 
average  of  the  flock  (46.87  eggs)  are  high  producers.  Even  though  a  small  per- 
centage of  the  1916  flock  reduced  this  winter  record  by  being  broody  before 
March  first,  broody  liirds  appeared  to  carry  intensity  to  a  sufficient  extent  to 
enable  them  to  lay  more  eggs  for  the  period  than  did  tiie  non-liroody  birds. 
It  is  rather  striking  that  the  total  poi)ulatlon  (section  24)  should  not  exhil)it 
a  constant  similar  to  that  for  the  1916  flock.  No  doubt  changes  in  early  ma- 
turity and  winter  pause  have  operated  to  modify  winter  production  to  a 
greater  extent  than  any  possible  lowering  of  intensity  by  tlie  elimination  of 
broodiness  has  been  responsible  for. 
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2C.  Correlation  Betzceen  the  Presence  of  Broodiness  and  Winter  Production 
above  the  Mean  of  Broodies  and  Xon-broodies  Combined — Pullet  Year  (J)ii- 
proved  Flock  IMS). 


Winter  rrochiction 


Broody 


Coefficient  of  correlation 


Number  above  population  mean                                 77 

Number  below  population  mean                                 61 

Totals                                                               138 

Non-Broody 

140 

152 


292 


.1563  ±:  .0317 


This  constant  is  of  questionable  magnitude  and  signifies  that  winter  produc- 
tion of  the  1923  flock  above  the  mean  of  53.62  eggs  is  but  little  dependent 
upon  the  presence  of  the  broody  trait.  The  fact  should  be  recalled,  however, 
that  the  maximum  winter  ]3roduction  (74.5  eggs)  was  made  by  the  1921  flock 
with  44.56  per  cent  of  the  birds  broody  during  the  pullet  year. 

The  later  sections  of  this  report  are  devoted  to  a  consideration  of  the  cor- 
relation between  rate  and  egg  yield  and  broodiness  and  egg  yield. 

27.     Correlation  Between   Winter  Rate   and  Annual  Egg  Production — Pullet 
Year. 

In  commercial  poultry  breeding  for  fecundity,  a  short-time  measure  of 
probable  annual  production  is  of  vast  importance.  If  the  winter  rate  could 
be  used  as  a  basis  for  selecting  breeding  females  as  efficiently  as  the  yearly 
record,  it  would  be  of  vast  economic  importance.  By  making  use  of  the  co- 
efficient of  correlation,  a  measure  of  the  probable  worth  of  the  winter  rate  in 
selecting  for  large  yearly  records  is  obtained.  The  constants  arrived  at  in 
this  study  are  given  below: — 


Number  of  birds       .... 
Mean  winter  rate      ... 
Winter  rate  standard  deviation     . 
Mean   annual  production 
Annual  production  standard  deviation 
Coefficient  of  correlation 


2242' 
66.41 

±9.38 
174.37 
±44.59 
-I-. 4.561 


.0113 


The  mean  annual  egg  production  of  the  2242  birds  used  in  section  27  was 
174.37,  with  a  standard  deviation  of  44.59,  or  a  coefficient  of  variation  of 
about  25  per  cent.  The  class  range  in  egg  production  is  from  21  to  300  v.ith 
class  intervals  of  10.  This  wide  range  in  production  is  due  to  the  hetero- 
geneity of  the  flock  and  to  the  number  of  characteristics  that  affect  production. 

The  magnitude  of  the  correlation  coefficient,  together  with  the  small  prob- 
able error,  suggests  that  winter  rate  is  rather  intimately  correlated  witli 
annual  egg  production. 

28.     Correlation  Between  Annual  Rate  and  Annual  Egg  Yield. 

Annual  rate  as  calculated  for  this  flock  is  a  rather  concise  measure  of  in- 
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tensity  for  the  entire  pullet  laying  year.  It  should  furnish  a  reasonably  true 
measure  of  the  bird's  ability  to  lay  tliroughout  the  year.  Since  the  relation 
of  broodiness  to  annual  rate  has  already  been  considered,  it  seems  advisable 
to  correlate  annual  rate  with  annual  yield.  The  calculations  gave  the  follow- 
ing constants: 


Number  of  birds       .... 
Mean  annual  rate     .... 
Annual  rate  standard  deviation     . 
Mean  annual  egg  yield    . 
Annual  egg  yield  standard  deviation 
Coefficient  of   correlation 


2289 

.56.38 

±9.86 

172.21 

±46.61 

+.6717 


.0077 


A  very  sensible  positive  correlation  was  found  between  annual  rate  and 
annual  egg  yield.  Annual  rate  is  thus  a  verj'  dependaljle  measure  of  a  bird's 
ability  to  lay  during  her  pulle't  year. 

29.     Correlation  Between  Times  Broody  and  Annual  Production — Pullet  Year. 

The  records  of  2245  birds  broody  and  non-broody  are  tabulated  and  the 
coefficient  of  correlation  calculated  between  times  broodj'  and  annual  produc- 
tion.    Constants  arrived  at  follow: — 


Number  of  birds      .... 

Mean  times  broody 

Times  broody  standard  deviation  . 

Mean  annual  production 

Annual  production  standard  deviation 

Coefficient    of   correlation 


2245 

1.44 

±1.98 

173.06 

±46.-10 

—.2126 


.0136 


This  constant  is  false  because  the  table  is  made  up  of  two  genetically  dis- 
tinct races,  namely,  broody  and  non-broody. 


Table  2. 

Times  Broody 

O" 
1 
2 
8 

4 

5 

6 

7 

8 

9 

10 
11 
12 
13 


-Relation  of  Broodiness  to  Eag  Record. 


Number  of  Birds 

1121 

312 

259 

220 

149 

72 

47 

28 

17 

9 

5 

2 

1 

1 


Egg  Record 

181.31 
178.32 
156.62 
156.50 
158.65 
162.58 
153.59 
140.14 
155.50 
147.72 
145.50 
160..50 
155.50 
145.50 


Reference  to  tal)le  2  above  sliows  that  Hie  1121  non-broody  birds  averaged 
181  31  eggs  per  year.  Close  to  tliis  group  in  production  is  tlic  class  of  312 
birds  with  but  one  broody  period,  averaging  178.32  eggs.  A  somewliat  gradu- 
al but  not  regular  decline  begins  witli  the  grouj)  broody  twice.     No  further 
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decline  is  observed  until  the  group  with  six  broody  periods  is  readied,  after 
wliich  the  mean  egg  yield  falls  significantly.  The  probable  error  increases  so 
ra])idly  due  to  small  numbers  when  tlie  class  with  eight  broody  periods  is 
reached  that  very  little  significance  can  be  attached  to  the  mean  in  this  and 
later  classes.  On  the  whole,  this  table  suggests  in  a  general  way  that  increased 
broodiness  does  lower  tlie  annual  record. 

SO.  Correlation  Betzveen  Times  Broodij  and  Annual  Egy  Yield  for  Jirooiti/ 
Birds  Alone — Pullet   Year. 

A  true  measure  of  the  correlation  between  times  broody  and  annual  pro- 
duction can  only  be  found  witliin  the  broody  population  as  previously  stated. 
In  the  eight-year  period  ir22  broody  birds  are  concerned.  This  group  has 
been  tabulated  and  constants  calculated. 


Number  of  birds       .... 

Mean  times  broody 

Times  broody  standard  deviation  . 

Mean   annual  production 

Annual  production  standard  deviation 

Coefficient  of  correlation 

Regression  broodiness  on  production 

Regression  production  on  broodiness 


1122 

2  89 
±1.91 
164.89 
±4.5.03 
—.1791 
—.0076 
—4.2167 


.0195 


A  negative  coefficient  of  correlation  of  .1791  ±  .0195  indicates  that  tlic 
correlation  between  times  broody  and  annual  production  may  not  be  consid- 
ered intimate.  Such  a  constant  leads  to  the  assumption  that  broodiness  as 
measured  by  periods  has  played  some  part  in  limiting  annual  production  for 
the  eight-j'ear  period  studied. 

•37.     Correlation  Betiveen  Total  Days  Broody  and  Annual  Production — Pullet 
Year. 

Broodiness  may  next  be  measured  in  total  days  for  the  year.  Tliis  metiiod 
of  measuring  has  been  made  use  of  between  total  days  broody,  and  annual 
egg  production.  The  birds  used  in  this  tabulation  are  2245  in  numl)er,  both 
broodv  and  non-broodv.     Constants  calculated  follow: — 


Number  of  birds       .         .         .         .         . 

Mean  total  days  broody 

Total  days  broody  standard  deviation  . 

Mean  annual  production 

Annual  production  standard  deviation 

Coefficient   of  correlation 


224.5 

23.68 

±26.98 

173.06 

±46.40 

—.2200 


.0135 


An  interesting  and  important  fact  is  brought  out  by  the  above  constants 
in  that  the  correlation  between  total  days  broody  and  annual  egg  record  is 
negative  and  of  almost  the  same  magnitude  as  that  obtained  between  times 
broody  and  annual  egg  record  (section  29).  The  deduction  that  broodiness 
lowers  annual  record  again  seems  warranted,  but  the  coefficient  obtained  in 
this  table  is  false  because  of  the  presence  of  the  genetically  different  broodies 
and  non-broodies. 
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32.     Correlation   Between    Total   Days    Broody    and    Annual    Egg    Yield    for 
Broody  Birds  Alone — Pullet  Year. 

A  tabulation  made  of  the  1122  broody  birds  gives  the  true  correlation  be- 
tween degree  of  broodiness  and  pullet-year  production.  Constants  obtained 
are  the  following: — 


Number  of  birds 

Mean   days  broody  .... 

Days  broody  standard  deviation    . 

Mean  annual  production 

Annual  production  standard  deviation 

Coefficient  of  correlation 

Regression  days  broody  on  production  . 

Regression  production  on  days  broody  . 


1122 

42.87 
±26.84 
164.89 
±4.5.03 
—.1964 
—.1171 
—.329.5 


.0194 


The  degree  of  correlation  betAveen  total  days  broody  and  annual  egg  record 
is  not  at  all  intimate.  It  is  in  very  close  agreement  with  the  constant  for 
times  broody  and  annual  egg  yield,  in  section  30.  On  the  whole,  broodiness 
has  been  shown  to  be  negatively  correlated  with  annual  production  to  a  rather 
moderate  degree  over  the  eight-year  period  covered  in  this  report. 

S3.     Correlation  Between  the  Presence  of  Broodinefs  and  Annual  Production 
above  the  Mean  of  Broodies  and  Non-broodies  Combined — Pullet  Year  (Flocks 

1916-1923). 

The  true  correlation  between  the  presence  of  broodiness  and  high  annual 
egg  production  is  determined  below. 


Annual  Production 


Number  above  population  mean 


Number  below  population  mean 


Broody 


514 


COS 


Non-Broody 


665 


458 


Totals 


1122 


1123 


Coefficient  of  correlation 


.2640  ±  .0132 


The  above  constant  is  statistically  significant  and  is  of  sufficient  magnitude 
to  warrant  the  assumption  that  broodiness  is  negatively  correlated  with  liigli 
annual  production.  The  fact  that  annual  egg  record  depends  upon  a  vast 
array  of  genetic  and  non-genetic  factors  should  not  be  overlooked.  I])uring 
tlie  eight-year  period  being  considered  there  has  been  constant  progress  in 
eliminating  l)roodiness,  yet  tlie  mean  annual  egg  records  of  the  flocks  have 
l)eeii  stal)le  since  1920.  Very  likely  broodiness  has  played  a  greater  p;irl  in 
affecting  production  in  some  years  tlian  on  others.  Tlie  two  following  sec- 
tions show  thnt  the  correlation  between  broodiness  ;ind  anniud  record  has  not 
been  intimate  either  in  1916  or  1923. 
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.'ij.  Correldtioii  Jieliaeen  the  Presence  of  Broodiiiens  and  ytnnual  Prod ucl ion 
<(l)Ove  the  Mean  of  Broodies  and  Non-broodies  Combined — Pullet  Year  (Un- 
improved Flock   1916). 


Annual    Production 

Broody 

Non-Broody 

Number  above  population  mean                                165 

27 

Number  below  population  mean                               159 

22 

Totals                                                               324 

49 

Coefficient  of  correlation 


.0837  ±  .0347 


Tbe  correlation  coefficient  is  negative  and  less  than  three  times  its  probable 
error.  The  conclusion  seems  to  be  warranted  that  in  the  1916  flock  there  is 
no  significant  correlation  between  broodiness  and  annual  production. 

S5.  Correlation  Between  the  Presence  of  Broodiness  and  Annual  Production 
above  the  Mean  of  Broodies  and  Non-broodies  Combined — Pullet  Year  (Im- 
proved Flock  1923). 


Annual  Production 


Broody 


Non-Broody 


Number  above  population  mean 

67 

164 

Number  below  population  mean 

69 

129 

Totals 

136 

293 

Coefficient  of  correlation 


.1339  ±:  .0320 


This  coefficient  is  about  four  times  its  probable  error  and  is  probably  of 
some  significance.  The  degree  of  correlation  between  broodiness  and  annual 
production  is  slight  on  the  two  years  studied;  a  fact  that  probably  indicates 
more  correlation  on  the  intervening  years. 
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Gexeral  Sum3iary  axd  Deductioxs 


The  means  for  the  broodies  and  non-broodies  for  the  three  rates   and  for 
winter  and  annual  production  for  the  eight-year  period  are  as  follows: — 


Broody 

Non-broody 

Number 
of  Birds 

jNIean 

Number 
of  Birds 

:Mean 

December  Rate 

94.9 

61.24 

996 

58.05 

Winter  Rate 

1098 

67.57 

1123 

65.36 

Annual  Rate 

1122 

54.93 

1122 

58.04 

Winter  Production 

1094 

60  46 

1123 

58.79 

Annual  Production 

1122 

161.89 

1121 

181.31 

1.  Birds  carrying  the  broody  trait  lay  at  a  slightly  higher  rate  when  they 
are  laying  than  do  non-broody  birds.  This  cliaracteristic  is  observable  in  both 
December  records  and  in  winter  records. 

2.  A  much  more  intimate  correlation  between  the  presence  of  broodiness 
and  high  December  intensity  was  observed  in  the  1916  flock  than  in  the  1923 
flock.  This  difference  may  probably  be  attributed  to  changes  in  sexual  ma- 
turity and  to  the  time  of  onset  and.  termination  of  winter  pause. 

3.  Intensity  for  the  winter  period  is  rather  intimately  correlated  with  the 
presence  of  broodiness.  Such  a  relationship  is  oliserved  in  the  total  popula- 
tion for  the  eight  years,  in  the  1916  flock  and  in  the  1923  flock. 

4.  Degree  of  broodiness  is  not  correlated  with  either  December  rate  or 
winter  rate. 

5.  The  degree  of  correlation  between  broodiness  and  high  annual  rate  is 
constant  but  negative  and  significant. 

6.  Degree  of  broodiness  may  be  measured  with  equal  accuracy  by  number 
of  broody  periods  or  by  total  days  broody  during  the  pullet  year. 

7.  Winter  rate  and  annual   rate  are  distinctly  positively  correlated. 

8.  The  duration  of  the  broody  period  is  somewhat  lessened  as  the  number 
of  periods  increases. 

9.  Correlation  between  the  presence  of  broodiness  and  winter  production 
above  the  average  is  negligible  when  all  the  birds  are  considered  over  the 
eight-year  period.  There  is  a  significant  positive  correlation  for  the  1916  flock 
and  prolial)ly  a   slight  correlation  within   the   1923  flock. 

10.  Tlie  mean  winter  egg  record  of  l)roodies  is  not  significantly  greater 
than  that  of  non-broodies. 

11.  Annual  egg  production  is  significantly  negatively  correlated  with 
broodiness  in  the  total  population  studied;  to  a  very  minor  degree  in  the  1916 
flock;  and  to  a  rather  moderate  degree  in  the  1923  flock. 

12.  Tlie  elimination  of  broodiness  has  had  but  little  significance  in  breed- 
ing for  iiigh  winter  production  but  a  pronounced  significance  in  breeding  for 
hiji'h  annual  records. 
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WINTER  CYCLE  AND  WINTER  PAUSE 

IN  RELATION  TO 

WINTER  AND  ANNUAL  EGG  PRODUCTION 


By  F.  A.  HAYS  and  RUBY  SANBORN 


In  this  bulletin  are  reported  the  results  of  a  statistical  study  of  winter 
cycle  and  winter  pause  records  taken  over  a  period  of  nine  years,  with  as 
many  separate  flocks.  The  records  show  that  winter  cycle  furnishes  a  sig- 
nificant short-time  measure  of  probable  annual  egg  production  in  the  flock. 
Winter  pause  is  shown  to  be  a  potent  cause  of  lowered  annual  egg  produc- 
tion; and  any  increase  in  length  of  pause  is  but  partially  compensated  for 
by  later  increased  activity  in  egg  production. 
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IXTRODUCTIOX 


Winter  cycle  is  represented  by  a  period  of  continuous  egg  laying  during  the 
winter  season.  February  28  or  29th  is  arbitrarily  chosen  as  the  closing  date 
of  the  winter  period.  A  distinct  cessation  of  laying  before  the  end  of  Febru- 
ary may  be  assumed  to  mark  the  end  of  the  winter  laying  cycle.  Just  what 
length  of  pause  should  be  chosen  to  mark  the  end  of  the  winter  laying  cycle 
is  purely  arbitrary.  Goodale  (1918)  suggested  that  a  ten-day  cessation  of 
laying  is  sufficiently  small  to  mark  the  end  of  the  winter  cycle.  In  the  studies 
reported  here,  a  four-day  interval  is  considered  as  a  winter  pause  because,  in 
the  flock  studied,  such  a  pause  generally  means  the  omission  of  one  clutch* 
of  eggs.  The  omission  of  one  clutch  of  eggs  really  marks  a  distinct  break 
in  the  functioning  of  the  reproductive  system  and  probably  represents  the 
termination  of  a  laying  cycle.  Pauses  due  to  broodiness  or  to  injury  or  dis- 
ease are  not  considered,  and  only  pauses  occurring  between  November  1  and 
February  28  or  29  are  classed  as  winter  pauses  or  as  marking  the  end  of  tiie 
winter  cycle. 

Winter  cycle  may  further  be  defined  as  total  days  from  date  of  first  egg- 
to  a  pause  of  four  or  more  days,  the  pause  being  considered  only  between 
the  dates  November  first  and  March  first.  Winter  cycle  length  can  therefore 
be  determined  only  for  the  pause  class  of  birds,  as  Goodale  (1918)  pointed 
out.  Winter  cycle  is  probably  inherited  as  a  recessive,  according  to  Goodale 
(loc.  cit.)  ;  but  he  failed  to  discover  a  relationship  between  number  of  eggs 
laid  in  the  winter  cycle  and  duration  of  winter  pause. 

Winter  pause  may  be  defined  as  the  period  when  egg  production  ceases, 
following  the  termination  of  the  winter  cycle  and  previous  to  the  initiation 
of  the  spring  laying  cycle.  Pearl  (1912)  and  Goodale  (1918)  make  reference 
to  winter  pause  in  relation  to  fecunditj'.  Pearl  (loc.  cit.)  found  that  the 
winter  cycle  in  Barred  Plymouth  Rocks  was  characteristically  terminated  by 
a  cessation  of  production.  Goodale  (loc.  cit.),  on  tiie  other  hand,  observed  a 
cessation  of  production  previous  to  March  first  in  but  a  part  of  a  Rhode 
Island  Red  flock.  Goodale  (1922)  states  that  winter  pause  is  due  in  part 
to  inherited  characteristics  and  in  part  to  environmental  conditions.  He  dis- 
covered a  rather  intimate  relation  between  the  time  of  beginning  to  lay  in 
the  fall  and  the  appearance  and  duration  of  tlie  winter  pause. 

Winter  pause  is  usually  associated  with  tlic  slicdding  of  some  feathers,  or 
partial  molt,  as  Hays  (1921)  suggested.  Furlhcrniorc,  a  cessation  of  pro- 
duction   during    broodiness   or    at    any    otlicr    time    (hiring   the    Living   year    i.s 

*  The  term  "clutch"'  refers  to  the  imiiibcr  of  eggs  laid  on  successive  days,  which 
is  more  or  less  characteristic  of  the  individual  hen. 
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generally  characterized  by  partial  or  complete  molt.  Api)areiitly  molting, 
which  precedes  the  development  of  a  new  growth  of  feathers,  is  a  phenorne- 
iion  initiated  by  a  cessation  of  active  functioning  of  the  reproductive  system.  . 
A  number  of  environmental  influences  as  well  as  inherent  fecundity  tluis 
appear  to  be  concerned  in  the  ditferent  pauses  of  the  pullet  laying  year.  The 
sum  total  of  the  winter  pause  may  or  may  not  be  represented  l)y  a  continu- 
ous period  of  non-production.  In  other  words,  there  may  be  several  pauses 
of  four  or  more  days  with  some  production  intervening.  In  these  studies  such 
pauses  have  been  added  together  and  such  individuals  placed  in  tiie  same 
class  with  birds  whose  pause  is  unbroken. 

The  duration  ■  of  winter  pause  is  recognized  to  be  dependent  upon  environ- 
mental conditions  such  as  hatching  date,  feeding  and  housing,  weather  con- 
ditions, and  all  other  influences  that  may  afl'ect  the  physical  condition  and 
state  of  metabolism  of  the  pullet.  Since  age  at  which  sexual  maturity  is 
attained  is  modified  by  such  controllable  conditions  as  date  of  hatching,  as 
Hays  and  Sanborn  (1924)  point  out,  and  since  age  when  sexually  mature 
largely  governs  the  time  of  beginning  to  lay,  a  complex  relationship  must 
exist  between  age  at  first  egg  and  winter  pause. 

The  presence  or  absence  of  winter  pause  depends  upon  inheritance,  as 
Hays  (1924)  points  out.  Pullets  that  exhibit  a  winter  pause  of  a  week  or 
more  before  March  first  are  known  to  carry  a  dominant  factor  M,  while 
non-pause  pullets  are  recessive  and  lack  factor  M.  This  factor  is  transmitted 
equally  by  both  males  and  females.  In  this  connection,  breeders  should  bear 
in  mind  that  genetically  non-pause  pullets  may  exhibit  a  winter  pause 
brought  on  by  disease,  abrupt  changes  of  feed,  moving  to  new  quarters,  and 
other  environmental  influences  largely  within  control  of  the  poultryman.  In 
the  breeding  flock  of  the  Massachusetts  Agricultural  Experiment  Station 
extreme  care  has  been  exercised  to  keep  environmental  conditions  constant 
from  year  to  year  in  order  that  inherited  traits  alfecting  fecundity  ma}'  be 
studied. 

Character  of  Birds    Used 

This  study  includes  all  Rhode  Island  Red  females,  hatched  from  1916  to 
1924,  on  which  pullet-year  trapnest  records  are  available.  The  flocks  each 
year  are  made  up  of  all  the  daughters  from  each  individual  female  whose 
progeny  was  retained.  Culling  within  the  family  has  not  been  practiced. 
The  major  portion  of  birds  in  each  flock  belong  to  the  fecundity  experiment. 
There  are,  however,  a  liinited  number  of  birds  bred  for  non-broodiness,  some 
for  intense  broodiness,  some  for  hatchability,  some  for  color,  and  a  few 
inbreds  that  arc  included.  Pullet-year  records  alone  are  used  in  this  study. 
The  heterogeneity  of  the  flock  can  scarcely  be  considered  as  a  factor  affect- 
ing the  constants  presented   in   this   report. 

Two  possible  methods  are  open  for  attacking  these  questions  in  a  large 
population  made  up  from  nine  years'  breeding  for  fecundity.  The  first 
method  is  the  use  of  the  coefficient  of  correlation.  The  second  possible  mode 
of  attack  is  through  the  presentation  of  actual  data  by  families  tracing  to 
both  foundation  males  and  females  through  nine  successive  years.  The  possi- 
bilities of  the  two  methods  may  be  briefly  considered. 

*  In  a  small  percentage  of  the  flock  the  pause  began  Inte  in  February  and  such 
birds  did  not  resume  laying  until  some  time  in  March  or  later.  In  these  cases,  dura- 
tion of  pause  is  calculated  when  production  is  actually  resumed. 


168 


TECHNICAL  BULLETIN  8 


The  Coefflcient  of  Correlation. 


A  general  survey  of  a  series  of  individual  egg  records  may  lead  to  certain 
general  deductions  some  of  which  may  actually  be  true  and  others  false.  The 
breeder  needs  to  know  just  how  much  stress  to  lay  upon  diil'erent  character- 
istics associated  with  the  traits  concerned  in  high  fecundity.  The  simple 
correlation  coefficient  affords  a  concise  measure  of  the  degree  of  association 
between  specific  traits  and  high  fecundity  as  well  as  a  measure  of  the  rela- 
tionship between  the  presence  of  particular  traits  and  high  fecundity.  The 
correlation  coefficient  may  thus  be  made  use  of  by  the  breeder  in  two  ways: 
first,  for  prediction  purposes;  and  second,  in  the  selection  of  breeding  stock 
to  obtain  the  most  valuable  combination  of  traits.  Stated  concisely,  the  cor- 
relation coefficient  is  the  only  direct  and  specific  measure  for  degree  of 
association  of  characteristics  where  large  numbers  of  individuals  are  con- 
cerned. Fecundity  records  may  be  modified  by  a  vast  number  of  environ- 
mental conditions  as  well  as  by  the  five  traits  pointed  out  by  Goodale  and 
Sanborn  (1922)  which  are  shown  to  be  inherited.  Hays  (1924.).  Only  by 
the  use  of  large  numbers  of  records  made  over  a  period  of  years  under  uni- 
form conditions  of  management  and  in  a  ilock  bred  for  uniformity  can  a 
Irue  value  of  the  relative  importance  of  characteristics  concerned  with  fecun- 
dity be  approached.  The  coefficient  of  correlation  thus  becomes  an  invalu- 
able tool  in  breeding  for  fecundity. 

Presentation  of  Data  by  Families. 

A  study  undertaken  to  consider  the  winter  cycle  and  winter  pause  by 
separate  families  would  necessitate  the  presentation  of  page  after  page  of 
abstract  data.  Such  data  should  be  accompanied  by  detailed  and  complete 
discussions  and  such  general  deductions  as  would  .seem  justified.  No  definite 
constants  could  be  determined  on  numbers  so  small  as  the  individual  family. 
Possibly  all  the  descendants  of  particular  individuals  could  be  considered 
as  units,  but  from  the  genetic  standpoint  such  a  consideration  should  be 
classed  as  questionable.  A  general  tabulation  of  the  whole  popidation, 
giving  such  information  as  mean  hatching  date,  mean  age  at  first  egg,  mean 
weight  at  first  egg,  percentage  of  birds  pausing,  mean  length  of  pause,  mean 
winter  production,  mean  annual  production,  etc.,  by  years  could  be  made. 
Such  a  tabulation  would  again  be  open  to  the  criticism  of  not  furnishing 
specific  information.  Only  general  deductions  could  be  made  and  no  evi- 
dence would  be  furnished  as  to  relative  values.  In  view  of  the  above  facts, 
this  method  of  handling  the  data  is  not  considered  feasible. 


Winter  Cycle 

Winter  cycle  may  be  considered  in  three  general  categories:  namely,  (a) 
in  its  relation  to  environmental  conditions,  (b)  in  its  relation  to  heritable 
characteristics  concerned  in  fecundity,  and  (c)  in  its  absolute  relation  to  egg 
production. 

(a)  Relation  of  Environmental  Conditions   to   Winter  Cycle. 
Hatching  date  belongs  to  the  definitely  controllable  class  of  conditions  in 
that  it  may  be  varied  at  will  of  the  investigator.     Date  of  first  egg  depends 
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both  upon  environment  and  inheritance,  'i'he  time  when  a  grou])  of  pullets 
will  begin  to  hiy  depends  in  part  uj)on  hatching  date,  method  of  feeding  and 
management,  and  upon  weather  conditions — all  of  which  may  be  classed  as 
environmental.  The  dependence  of  date  of  first  egg  upon  age  when  begin- 
ning to  lay,  however,  is  a  relation  to  a  heritable  trait,  since  Hays  (1924)  has 
shown  age  at  first  egg  to  be  inherited. 

1.     Correlation  Between  Hatching  Date  and  Length  of   Winter  Cycle. 

Time  of  hatching  is  generally  believed  to  hold  an  important  relation  to  the 
time  of  appearance  of  winter  pause.  Since  the  appearance  of  winter  pause 
marks  the  termination  of  the  winter  cycle,  the  possibility  exists  of  a  relation- 
ship between  hatching  date  and  length  of  winter  cycle.  The  table  presented 
below  tends  to  substantiate  a  relation  between  date  of  hatching  and  length 
of  winter  cycle  for  the  total  population  of  birds  actually  manifesting  a 
winter  cycle   terminated  by  a  pause: 

Hatches  Number  of  Birds  Mean  Length  of  Winter  Cycle 

1  329  68.33  Days 

2  267  62.54      " 

3  286  59.56      " 
'  4                                                        281  51.91      " 

5  258  47.05  " 

6  237  42.00  " 

7  225  36.21  " 

8  195  38.78  " 
Grand  Average  52.26  " 

The  mean  length  of  winter  cycle  Is  sliown  to  consistently  decrease  as  the 
hatching  date  advances,  with  but  a  single  exception  in  the  last  hatch.  There 
are  eight  hatches  each  year  at  one  week  intervals  from  March  25  to  May  15. 
The  total  difference  in  age  between  the  first  and  last  hatches  is  49  days, 
while  the  difference  in  mean  winter  cycle  length  is  30  <lays.  The  ability  of 
the  later  hatched  pullets  to  reach  sexual  maturity  at  a  slightly  earlier  age 
than  do  early  hatched  pullets  (Hays,  Sanborn,  and  James,  1924)  probably 
accounts  for  the  minor  inconsistencies  in  the  above  table.  The  means  of  the 
eight  different  hatches  for  the  nine-year  period  covered  by  the  table  indicate 
a  rather  important  relationship  between  date  of  hatching  and  length  of 
winter  laying  cycle,  which  is  determined  by  the  onset  of  winter  pause.  In 
this  connection,  the  reader  siiould  bear  in  mind  that  only  winter  pause  birds 
are  included  in  the  tabulation  because  no  winter  cycle  can  be  ascertained 
in  non-pause  birds. 

The  absolute  relation  between  hatching  date  and  length  of  winter  cycle 
may  be  discovered  by  means  of  the  coefficient  of  correlation.  Available  for 
study  are  2078  birds.  Class  intervals  of  ten  days  are  used  for  winter  cycle 
in  calculating  the  following  constants: 


Number  of  birds 2078 

Mean  hatching  date   (Apr.   17) 4.18 

Hatching   date    standard   deviation        ....  ±2.26 

Mean   length  of  winter  cycle         .         .         .         .         .  52.26 

Winter  cycle  standard  deviation ±34.23 

Coefficient  of  correlation         .         .         .         .         .         .  —.3174  ±  .0133 

Regression  of  hatching  date  on  winter  cycle  length  .  — .021 

Regression  of  winter  cycle  length  on  hatching  date  .  — 4.811 
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A  significant  negative  coefficient  of  correlation  informs  that,  in  general, 
early-tiatched  pullets  have  a  longer  winter  laying  cycle  than  late-hatched 
pullets  of  the  same  flock.  The  magnitude  of  the  constant  does  not  establish 
an  intimate  relationship,  however,  and  for  this  reason  the  influence  of  other 
forces  is  evident.  An  increase  in  length  of  laying  cycle  is  important  from 
the  breeding  standpoint,  because  it  signifies  a  greater  mean  winter  record, 
and  winter  production  is  intimately  correlated  with  annual  production  (Hays, 
Sanborn  and  James,  1924). 

2.  Correlation  Belzceen  Date  of  First  Egg  and  Length  of  Winter  Cycle. 

Date  of  first  egg  is  very  important  economically.  Its  significance  biolog- 
ically depends  upon  the  influence  of  weather  conditions  on  egg  production. 
Specific  data  concerning  the  influence  of  weather  on  fecundity  are  not  avail- 
able, however.  There  is  a  considerable  body  of  evidence  pointing  toward  a 
seasonal  periodicity  of  production  which  has  led  a  number  of  workers  to 
consider  winter,  spring,  summer  and  autumn  cycles  of  laying. 

In  this  experiment  2078  pullets  with  definite  winter  cycles  are  available  for 
study.  Fifteen-day  class  intervals  are  used  in  grouping  data  of  first  egg, 
and  the  range  in  dates  is  August  24  to  Febriuiry  20.  Below  are  the  con- 
stants calculated: 

Number  of  birds 2078 

Mean  date  of  first  egg   (Oct.  29)         .         .         .         .  5.93 

Date  of  first  egg  standard  deviation  ....  ±2.09 

Mean  length  of  winter  cycle         .....  52.26 

Winter  cycle  standard  deviation  .....  ±84.23 

Coefficient   of   correlation —.5307  ±  .0106 

Regression  of  date  of  first  egg  on  winter  cycle         .  — .032 

Regression  of  winter  cycle  on  date  of  first  egg          .  — 8.689 

The  date  of  first  egg  fluctuates  widely  in  the  population  studied.  The 
mean  date  of  first  egg  for  the  2078  birds  studied  is  October  29.  In  breed- 
ing for  fecundity  this  variability  in  time  of  beginning  to  lay  may  be  reduced 
genetically  and  also  by  providing  a  more  uniform  environment. 

A  negative  coefficient  of  correlation  of  substantial  magnitude  demonstrates 
that  early  laying  makes  for  a  long  winter  cycle.  The  relation  that  winter 
cycle  length  holds  to  egg  production  remains  to  be  considered  in  sections 
4  and  5  of  this  report. 

(b)     Relation  of  Heritable   Traits  to  Winter  Ct/cle. 

Age  at  first  egg  is  a  definitely  heritable  trait  (Hays,  1924).  It  has  been 
shown  l)y  a  number  of  workers  to  be  intimately  correlated  witii  both  winter 
and  annual  fecundity.  This  study  sliows  how  age  at  first  egg  is  related  to 
length  of  the  winter  l;iying  cycle.  Sexual  maturity  is  the  only  iieritable 
characteristic  reported  on  in  relation  to  winter  cycle. 

3.  Correlation  Between  Age  at  First   ICgg  anil  Length   of-  Winter  Ci/cle. 
'i1ic  same  group  of  2078  pullets  has  been   studied   to  ascertain   the  correla- 
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lion  between  age  at  first  egg  and  length  of  the  winter  laying  cycle.  Class 
intervals  of  ten  days  have  been  used  for  age,  and  the  respective  ages  of  the 
individuals  tabulated  against  their  winter  cycle  length.  The  constants  de- 
termined are  as  follows: 


Number  of  birds     . 
Mean  age  at  first  egg     . 
Age  at  first  egg  standard  deviation 
Mean  length  of  winter  cycle 
Winter  cycle  standard  deviation  . 
Coefficient  of  correlation 
Regression  of  age  on  winter  cycle 
Regression  of  winter  cycle  on  age 


2078 
203.66 
±25.92 

52.26 
±34.23 

— .4529±  .0118 

—.343 

—.598 


Age  at  first  egg  varies  within  moderate  limits.  Since  genetically-early 
and  genetically-late  birds  are  concerned,  and  because  environment  probably 
modifies  age  and  sexual  maturity,  the  standard  deviation  of  age  is  not  ex- 
cessive. 

A  significant  negative  correlation  is  shown,  as  might  be  anticipated  from 
the  constants  obtained  in  section  2.  Age  of  sexual  maturity  may  be  classi- 
fied as  a  characteristic  influencing  the  length  of  winter  cycle  as  determined 
by  the  onset  of  winter  pause.  Here  is  an  example  of  a  heritable  trait  being 
negatively  correlated  with  duration  of  winter  cycle. 


(c)     Relation  of  Winter  Cycle  to  Egg  Production. 

A  knowledge  of  the  relation  of  winter  cycle  length  to  winter  fecundity 
and  annual  fecundity  is  of  value  for  prediction  purposes.  If  any  short-time 
measure  of  fecundity  that  is  reasonably  accurate  in  predicting  winter  and 
annual  production  is  discovered,  it  will  be  of  much  economic  import.  Proper 
culling  enables  the  poultryman  to  raise  mean  flock  production  by  disposing 
of  mediocre  layers.  If  a  relatively  short  season  of  trapnesting  gives  a  clue 
1o  probable  production  for  the  year,  such  information  will  greatly  assist 
poultrymen.  This  section  considers  the  correlation  between  length  of  winter 
cycle  and  winter  production  and  length  of  winter  cycle  and  annual  produc- 
tion. Since  the  winter  cycle  length  for  each  bird  is  tabulated  against  her 
egg  record,  a  true  measure  of  degree  of  correlation  is  arrived  at. 

4.     Correlation  Between  Length  of  Winter  Cycle  and  Winter  Egg  Record. 

Both  length  of  winter  cycle  and  winter  egg  record  are  placed  in  class 
intervals  of  ten  for  the  2078  individual  pullets  studied.  The  following  con- 
stants were  determined: 


Number  of  birds 

Mean  length  of  winter  cycle 

Winter   cycle   standard   deviation 

Mean  winter  production 

Winter  production  standard  deviation 

Coefficient  of  correlation 

Regression  of  winter  cycle  on  production 

Regression  of  production  on  winter  cycle 


2078 

52.26 
±34.23 

56.99 

±23.40 

+.6538  ±.0085 
-f.956 

+.447 
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Mean  length  of  winter  cycle  is  52.26  days  whUe  mean  winter  production  is 
5t).99  eggs.  Winter  production  exceeds  the  production  of  the  winter  laying 
cycle  because  most  of  the  pullets  resume  laying  previous  to  March  first 
following  a  pause.  An  arbitrary  termination  of  the  winter  season  at  the 
close  of  February  in  all  cases  does  not  give  a  true  measure  of  winter  pro- 
duction and  no  definite  calendar  date  will  suffice. 

The  standard  deviations  of  botli  winter  cycle  and  winter  production  are 
excessive.  This  fact  further  establishes  the  variability  as  due  to  inheritance 
and  environn)ent. 

The  above  constant  discloses  a  very  intimate  positive  correlation  be- 
tween length  of  winter  cycle  and  winter  production.  Here  is  concrete  evi- 
dence establishing  an  important  relation  between  long  winter  cycle  and  high 
winter  egg  record. 

The  importance  of  optinmm  hatching  date,  age  at  first  egg,  and  date  of 
first  egg  in  relation  to  the  length  of  the  winter  laying  cycle  has  been  pre- 
sented in  sections  1,  2,  and  3.  Possibilities  of  shortening  the  pause  period 
by  breeding  methods  are  to  be  handled  in  anotiier  publication.  Probably  the 
most  important  consideration  is  the  correlation  between  length  of  winter 
cycle  and  annual  egg  production,  studied  in  the  next  section. 


,T.     Correlation  Between  Length  of  Winter  Cycle  and  Annual  Production. 

Annual  egg  record  depends  upon  a  vast  array  of  environmental  forces 
and  upon  a  series  of  Mendelian  factors.  Specific  information  concerning 
many  of  these  influences  has  never  been  presented.  This  section  attempts  to 
present  in  concrete  form  the  relation  of  lengih  of  winter  cycle  to  annual 
production  over  a  period  of  years.  On  1314  pullets  the  following  constants 
appear: 


Number  of  birds     ..... 

Mean  length  of  winter  cycle 

Winter   cycle    standard   deviation 

Mean    annual    production 

Annual  production  standard  deviation 

Coefficient   of   correlation 

Regression  of  winter  cycle  on  production 

Regression  of  production  on  winter  cycle 


1314 
53.52 

±34.87 

172.53 

±41.13 

±.4027  ±  .0156 

-J-.341 

4-.475 


This  group  of  birds  averaged  slightly  under  173  eggs  during  llieir  pullet 
laying  year  of  365  days  beginning  with  their  first  egg.  The  standard  devia- 
tion in  production  illustrates  a  wide  range  of  fluctuation.  The  actual  range 
in  annual  egg  production  was  from  35  to  275. 

A  positive  correlation  of  substantial  magnitude  exists  between  winter 
cycle  length  and  annual  egg  record.  Length  of  winter  cycle,  therefore,  fur- 
nishes a  rather  dependable  short  time  measure  of  probable  annual  produc- 
tion for  a  population.  Winter  cycle  length  is  discernable  only  for  pullets 
exhibiting  winter  pause.  By  trapnesting  during  the  first  part  of  the  laying 
year,  it  is  possible  to  discover  the  length  of  the  winter  cycle  and  conse- 
quently the  time  of  appearance   of  its   complement,    the  winter  pause. 


WINTER  CYCLE  AND  WINTER  PAUSE         ^yy 

WiNTfiR  Pause 

In  the  following  table  are  given  the  number  of  pause  and  non-pause  birds 
by  years,  together  with  the  percentage  of  birds  in  the  pause  class. 

Number  of  Number  of 

Year                       Non-Pause  Pause  Total  %  With  Pause 

Birds  Birds 

1916  120  159                         279                        56.99 

1917  153  239.                        392                        60.97 

1918  115     .  248                         363                         68.32 

1919  59  109  168  64.88 

1920  48  133  181  73.48 

1921  276  175  451  38.80 

1922  201  376  577  65.16 

1923  109  353  462  76.41 

1924  160  340  500  68.00 

The  average  length  of  pause  for  those  birds  pausing  is  as  follows: 

1916   flock  29.46   days 

1921   flock  19.23   days 

1924   flock  32.97   days 

6'.     Correlation  Between  Length  of  Winter  Cycle  and  Length  of  Winter  PoMse. 

The  range  in  cycle  length  was  found  to  be  from  5  days  to  175  days.  The 
class  interval  used  was  10  days.  Since  winter  cycle  and  winter  pause  are 
complementary  to  each  other,  it  is  important  to  discover  their  possible  rela- 
tion to  each  other.  The  coefficient  of  correlation  will  illustrate  any  tendency 
for  length  of  winter  cycle  and  length  of  winter  pause  to  move  in  the  same  or 
in  opposite  directions.  Such  information  will  make  clearer  their  physiological 
relationships  and  possible  genetic  linkage. 


Number  of  birds 

Mean  length  of  winter  cycle 

Length  of  winter  cycle  standard  deviation  . 

Mean  length  of  winter  pause 

Length  of  winter  pause  standard  deviation 

Coefficient   of   correlation       .... 

Regression  winter  cycle  on  pause 

Regression  pause  on  winter  cycle 


2078 

52.26 
±34.23 

31.91 
±21.68 

—.1385  ±  .0146 

—.219 

—.088 


The  length  of  winter  cycle  as  measured  in  these  studies  is  subject  to  wide 
fluctuation  as  indicated  by  the  relative  magnitude  of  the  mean  and  its  stand- 
ard deviation.  Such  fluctuations  are  to  be  anticipated  in  a  populatio'n  highly 
variable  for  the  seven  pairs  of  inherited  factors  concerned  in  winter  produc- 
tion, subjected  to  uncontrollable  variation  in  environmental  influences.  The 
fact  should  be  observed,  however,  that  the  mean  length  of  winter  cycle  is 
about  63  per  cent  greater  than  the  mean  length  of  pause. 

A  small  negative  correlation  coefficient  indicates  a  very  slight  tendency  for 
long-cycle  birds  to  pause  for  a  shorter  period  than  do  short-cycle  birds.  This 
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constant  is  subject  to  error,  however,  in  that  any  increase  in  length  of  winter 
cycle  reduces  the  possible  pause  interval  before  March  first.  The  coefficient 
of  correlation  as  calculated  is  of  value  in  that  it  gives  the  actual  relationship 
between  length  of  winter  cycle  and  duration  of  pauses  within  the  winter 
season.  These  data  furnish  very  good  evidence  that  the  length  of  winter 
pause  does  not  depend  upon  the  length  of  the  winter  cycle  of  laying. 

In  this  report  consideration  is  given  to  the  winter  pause  from  three  gen- 
eral standpoints,  namely,  (a)  Environmental  factors  affecting  duration  of 
the  pause;  (b)  Inherited  characteristics  concerned  with  fecundity  in  relation 
to  winter  pause,  and  (c)  The  absolute  relationship  of  winter  pause  to  egg 
production. 


(a)     Environmental  Factors  Afecting  Duration   of  Pause. 

Much  concern  should  be  given  to  the  relation  of  environmental  factors 
affecting  the  duration  of  the  winter  pause  since  these  conditions  are  more  or 
less  under  the  control  of  the  poultryman.  In  the  group  of  environmental 
factors  the  following  have  been  placed:  hatching  date  and  time  of  beginning 
to  lay  in  the  fall.  The  time  of  year  when  pullets  begin  to  lay  is  clearly  de- 
pendent both  upon  management  and  inheritance.  Management  is  a  factor 
when  the  hatching  date  remains  constant  because  housing,  range,  and  feeding 
may  either  retard  or  accelerate  sexual  maturity.  Just  how  significant  these 
environmental  influences  are  on  time  of  beginning  to  lay  in  comparison  with 
inherited  early  or  late  sexual  maturity  remains  to  be  determined.  At  any 
rate,  hatching  date  can  be  definitely  controlled  and  time  of  beginning  to  lay 
may  be   considered  as  partially  controllable. 


7.     Correlation  Between  Hatching  Date  and  Length  of  Winter  Pause. 

A  very  common  observation  among  poultrymen  is  that  early-liatched  pullets 
arc  more  likely  to  exhibit  winter  pause  tiian  are  late-hatched  birds  of  the  same 
fiock.  In  other  words,  the  belief  is  prevalent  that  the  earlier  the  hatching 
date,  the  longer  the  winter  pause.  Such  observations  have  naturally  led  to 
the  assumption  that  the  pullet  possesses  capacity  to  lay  a  certain  number  of 
eggs  in  the  fall  and  winter  and  if  this  number  is  laid  early  there  will  be  a 
cessation  of  laying  until  the  spring  season.  That  hatching  date  is  only  one 
of  several  conditions  operating  to  affect  the  onset  and  duration  of  winter 
pause  has  been  shown  by  Hays  (1924)  and  Hays,  Sanborn,  and  James  (1924.). 
Age  at  sexual  maturity  has  been  pointed  out  as  an  inherited  characteristic, 
and  as  a  characteristic  having  greater  effect  than  hatching  date  upon  winter 
egg  production.  Furthermore,  winter  pause  of  seven  or  more  days'  dura- 
tion is  an  inherited  characteristic.  The  importance  of  knowing  just  how 
intimate  a  relationship  exists  between  date  of  hatching  and  duration  of 
winter  pause  becomes  apparent  and  may  be  discovered  by  means  of  the 
coefficient  of  correlation. 

A  total  of  2134  birds  exhibited  a  pause  of  four  or  more  days  and  are  in- 
cluded in  these  calculations.  The  winter  pause  class  interval  is  ten  days  in 
all  cases.     Constants  obtained  from  this  study  follow: 
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Number   of   birds    .... 

Mean  hatching  date   (Apr.   17)     . 

Hatching   date  standard  deviation 

Mean  length   of  winter  pause 

AVi«ter  pause  standard   deviation 

Coefficient   of    correlation 

Regression  of  hatching  date  on  m  inter  pause 

Regression  of  winter  pause  on  hatching  date 


2134. 
4.15 
±2.26 
32.26 
±21.92 
—.2480 
—.026 
—2.404 


.0137 


The  mean  length  of  the  winter  pause  over  the  entire  nine-year  period 
amounts  to  32.26  days  for  the  pause  birds,  but  a  striking  fluctuation  in  the 
duration  of  the  pause  is  revealed  by  its  standard  deviation.  Environmental 
influences  may  be  considered  as  largely  responsible  for  the  fluctuations.  Any 
possible  changed  environment  to  shorten  the  pause  would  be  advantageous 
economically. 

,  The  coefficient  of  correlation  measuring  the  degree  of  association  between 
time  of  hatching  and  duration  of  winter  pause  is  negative,  of  moderate 
magnitude,  and  certainly  significant.  Clearly,  a  reduction  in  the  range  of 
hatching  dates  would  tend  to  reduce  the  length  of  the  period  of  non-produc- 
tion during  the  winter  season.  The  mean  length  of  winter  pause  of  the  eight 
different  hatches  studied  follows: 


Hatches 
1 
2 
3 

4 
5 
6 

7 
8 
Grand  Average 


No. 

of  Birds 

Mean 

days  Paused 

353 

39.41 

271 

37.35 

298 

36.46 

289 

33.84 

261 

28.22 

245 

25.99 

227 

- 

25.85 

' 

195 

24.32 
32.26 

S.     Correlation   Between   Hatching   Date    Earlier    Than,    The   Mean    and    the 
Presence  of  Winter  Pause  For  Entire  Population. 

Yule's  short  method  as  cited  by  Davenport  (1907)  is  used  in  this  study. 
This  tabulation  includes  the  total  population,  3375  Rhode  Island  Reds  classi- 
fied as  pause  and  non-pause  individuals. 


Hatching  Date                                                                   Pause 

Non-Pause 

Earlier  than   Population  mean                                           1206                        555 

Later  than   Population  mean                                               928                        686 

Totals                                                                                 2134                      1241 

Coefficient  of   correlation 


-1-.2326  ±  .0110 
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This  positive  coefficient  of  correlation  is  of  sufficient  magnitude  to  establish 
a  definite  relationship  between  early  hatching  and  the  appearance  of  winter 
pause.  This  being  the  case,  the  assumption  must  be  made  that  inheritance  is 
not  the  sole  controlling  force  concerned  in  the  manifestation  of  winter  pause. 


9.     Correlation  Bettt'een  Date  of  First  Egg  and  Length  of  Winter  Pause. 

I'he  date  on  which  a  pullet  lajs  her  first  egg  is  dependent  upon  many 
factors.  Among  the  most  important  of  these  are  hatching  date  and  age  at 
first  egg.  Environmental  influences  such  as  character  of  ration,  amount  of 
free  range,  and  weather  conditions  may,  to  some  extent,  hasten  or  retard 
the  date  of  first  egg.  Date  of  first  egg  is  important  economically  if  not 
biologically. 

The  relation  between  date  of  first  egg  and  duration  of  winter  pause  has 
been  determined  by  means  of  the  coefficient  of  correlation  on  the  same  group 
of  2134  birds  studied  in  section  7.  The  birds  were  again  classified  as  to 
winter  pause  into  class  intervals  of  ten  days.  The  class  interval  used  for 
date  of  first  egg  was  fifteen  days.     Constants  calculated  are  as  follows: 


Number  of  birds 

Mean  date  of  beginning  to  lay  (Oct.  29) 
Date  of  beginning  to  lay  standard  deviation 
Mean  length  of  winter  pause 
Winter  pause  standard   deviation 
Coefficient   of   correlation       .... 
Regression  of  date  of  first  egg  on  winter  pause 
Regression  of  winter  pause  on  date  of  first  egg 


2134 

5.88 

±2.13 

32.26 

±21.92 

^.320.5  ±  .0131 
—.031 
—3.297 


The  date  on  which  the  birds  began  to  lay  ranged  from  August  16  to  March 
29  making  15  class  intervals.  Its  standard  deviation  may  be  expected  to  be 
of  considerable  magnitude  in  relation  to  the  mean  as  is  shown  above. 

A  negative  coefficient  of  correlation  of  .3205  ±.0131  between  time  of  be- 
ginning to  lay  and  pause  duration  stresses  an  important  relation  between 
the  two.  Early  laying,  on  tiie  average,  tends  to  increase  the  duration  of  the 
pause. 


10.     Correlation  Betrseen  Time  of  Beginning   to  Lay  Earlier  Than  the  Mean 
and  the  Presence  of  Winter  Pause  for  Total  Popidation. 


Time  of  Beginning  to  Lay  in 

the 

Fall 

Pause 

Non-Pause 

Earlier  than   Population  mean 

1210 

456 

Later  than   Population  mean 

924 

785 

Totals 

• 

2131. 

1241 

Coefficient  of  correlation 


-f  .3854  ±  .0099 


WINTER   CYCLE  AND   WlNTI'.Il   PAUSE  -^jry 

A  definite  and  significant  correlation  exists  between  early  laying  and  the 
presence  of  winter  pause,  'i'lut;  fact  suggests  the  importance  of  [)reeding  for 
a  specific  age  at  first  egg,  and  hatching  on  some  special  date  to  meet  condi- 
tions of  environment. 


(b)     Inherited   dharacterisiics   Concerned    With   Fecundity  In 
Relation  to   Winter  Pause. 

In  the  category  of  inherited  fecundity  traits  that  may  be  considered  in  tlieir 
relation  to  winter  pause,  the  following  may  be  grouped:  age  at  first  egg, 
weight  at  first  egg,  winter  rate  or  intensity,  length  of  winter  cycle,  size  of 
winter  clutch,  annual  rate  or  intensity  and  annual  persistency.  A  study  of 
the  relative  degree  of  correlation  between  these  inherited  characteristics  and 
duration  of  winter  pause  as  well  as  its  presence  or  absence  furnishes  con- 
structive information  in  breeding  for  high  egg  yield.  Such  analyses  bring 
out  important  relationships  as  well  as  pointing  out  possible  cases  of  genetic 
linkage. 


Jl.     Correlation  Between  Age  at  First  Egg  and  Length  of  Winter  Pause. 

Age  at  first  egg  marks  sexual  maturity  in  the  pullet.  Age  at  first  egg  is 
inherited  in  Mendelian  fashion  according  to  Hays  (loc.  cit.).  The  importance 
of  early  laying  to  high  winter  and  annual  egg  yield  has  been  stressed  in  our 
publications  as  well  as  in  those  of  other  workers.  The  significance  of  know- 
ing if  there  is  a  correlation  between  age  at  first  egg  and  duration  of  winter 
pause  is  therefore  very  evident,  since  both  are  inherited  traits  and  both  are 
concerned  in  winter  and  annual  egg  yield.  A  study  was  therefore  made  on 
the  2134  pause  birds  already  considered  in  sections  7  and  9.  Age  at  first 
egg  class  intervals  of  ten  days  are  used  and  the  same  class  interval  used  for 
length  of  winter  pause.     The  following  constants  were  calculated: 

Number  of  birds 2134 

Mean  age  at  first  egg 203.26 

Age  at  first  egg  standard  deviation     .         .         .         .  ±26.28 

Mean  length  of  winter  pause 32.26 

Winter  pause  standard  deviation         ....  ±21.92 

Coefficient   of   correlation —.2329  ±  .0138 

Regression  of  age  at  first  egg  on  winter  pause  .         .  — .279 

Regression  of  winter  pause  on  age  at  first  egg  .         .  — .194 


The  above  coefficient  of  correlation  is  almost  identical  with  that  between 
hatching  date  and  winter  pause  duration  given  in  section  7.  The  range  in 
hatching  date  covers  49  days,  while  the  range  in  age  at  first  egg  covers  180 
days.  The  fact  therefore  becomes  evident  that  a  slight  change  in  hatching 
date  would  cause  a  greater  change  in  winter  pause  duration  than  would  the 
same  change  in  age  at  first  egg,  as  brought  out  by  their  respective  regres- 
sion coefficients.  Herein  lies  the  reason  for  emphasizing  hatching  date  as  of 
greater  significance  in  relation  to  winter  pause  than  age  at  first  egg  when 
they  exhibit  identical  coefficients  of  correlation  tn  winter  pause  duration. 
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12.     Correlation  Between  Age  at  First  Egg  Below  the  Mean  and  the  Presence 
of  Winter  Pause  for  the  Total  Population. 


Age  at  first  egg 

Pause 

Non-Pause 

Earlier  than  Population  mean 

1337 

549 

Later  than   Population   mean 

797 

692 

Totals 


2134 


1241 


Coefficient  of  correlation 


+.8578  ±  .0101 


Attention  should  be  called  to  the  fact  that  time  of  beginning  to  lay  and 
age  at  first  egg  each  show  almost  identical  correlation  coefficients  to  the  pres- 
ence of  winter  pause.  The  interpretation  is  that  age  at  first  egg  is  the  chief 
determinant  of  time  of  beginning  to  lay  when  the  hatching  dates  are  constant 
from  year  to  year. 


13.     Correlation  Between  Weight  at  First  Egg  and  Length  of  Winter  Pause. 

Available  for  this  study  are  the  records  of  2106  birds,  classed  as  pause 
birds,  on  which  the  body  weight  on  the  day  of  laying  their  first  egg  was 
secured.  Thus  a  very  small  number  of  the  2134  birds  previously  considered 
is  omitted  from  this  study.  The  class  interval  used  for  body  weight  was  the 
half  pound  and  the  ten-day  class  interval  was  again  used  for  winter  pause. 
The  following  ctmstants  were  determined: 


Number  of  birds 

Mean  weight  at  first  egg 
Weight  at  first  egg  standard  deviation 
Mean  length  of  winter  pause 
Winter  pause  standard   deviation 
Coefficient    of    correlation 
Regression  of  weight  on  winter  pause 
Regression  of  winter  pause  on  weight 


2106 
5.55 

±.72 
32.32 
±22.01 
+.0161 
+.0005 
+.4908 


i.QWt 


A  range  in  body  weight  from  3.25  to  8.25  lbs.  occurs  in  the  population 
studied.  The  magnitude  of  the  standard  deviation  in  weight  indicates,  how- 
ever, that  extremely  small  or  extremely  large  birds  are  tlie  exception,  since 
the  coefficient  of  variability  for  body  weight  is  only  about  13  per  cent. 

The  coefficient  of  correlation  between  body  weigiit  and  winter  ])ause  dura- 
tion is  mathematically  insignificant.  This  furnishes  rather  concrete  evidence 
that  a  pullet's  body  weight  when  she  lays  her  first  egg  bears  no  relation  to 
the  length  of  her  winter  pause. 


WINTER  CYCLE  ANF)  WINTER  PAUSE 
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Jl4-     Correlation  Between  Body  Weight  at  First  Egg  Lower  Than  the  Mean 
and  the  Presence  of  Winter  Pause  for  Entire  Population. 


Weight  at  First  Egg 

Pause 

Non-Pause 

Below  Population  Mean 

1139 

655 

Above  Population  Mean 

967 

1 

544 

Totals 

2106 

1 

1199 

Coefficient   of   correlation 


-.0110  ±  .0117 


The  complete  independence  between  weight  at  first  egg  and  tiie  presence 
of  winter  pause  is  shown  by  the  above  correlation  coefficient.  Evidently 
body  weight  is  not  a  factor  in  either  the  manifestation  of  winter  pause  or 
its  duration. 

j5.     Correlation  Between  Winter  Rate  and  Length  of  Winter  Pause. 

The  group  of  2134  birds  exhibiting  winter  pause  is  used  in  these  calcula- 
tions. Winter  rate  or  intensity  was  calculated  for  each  individual  bird  in 
the  following  manner: — 

The  total  number  of  eggs  from  first  egg  to  March  first  was  divided  by  the 
number  of  days  from  first  egg  to  March  first,  less  all  pauses  of  four  or  more 
days  in  duration  from  November  first  to  March  first.  By  this  metiiod  of 
calculation  the  actual  net  rate  of  laying  is  arrived  at  if  the  assumption  is 
correct  that  a  cessation  of  laying  for  four  or  more  days  during  winter  actu- 
ally constitutes  a  winter  pause.  A  four-day  cessation  of  laying  may  gener- 
ally be  assumed  to  necessitate  the  omission  of  one  clutch  of  eggs  for  the 
average  bird  and  such  omissions  suggest  the  manifestation  of  winter  pause. 
The   following   constants   were   calculated: 


Number  of  birds     .... 
Mean  winter   rate   .... 
Winter  rate   standard  deviation   . 
Mean  length  of  winter  pause 
Winter  pause  standard   deviation 
Coefficient   of   correlation 
Regression  of  rate  on  winter  pause 
Regression  of  winter  pause  on  rate 


2134 

65.69 
±8.74 

.32.26 
±21.92 

—.1023  ±  .0144 

—.041 

—.257 


The  above  mean  winter  rate  expresses  the  net  rate  of  laying  of  all  birds 
exhibiting  winter  pause.  This  rate  of  laying  is  compared  in  section  16  with 
that  of  the  total  population  and  that  of  the  non-pause  group  above.  The 
standard  deviation  for  rate  is  of  moderate  magnitude  compared  with  the 
standard  deviation  of  many  other  fecundity  characteristics. 

A  small  but  significant  negative  correlation  suggests  a  very  moderate  tend- 
ency for  high-rate  birds  to  pause  for  a  shorter  period  than  do  low-rate  birds. 
Such   a   relationship    is   important   from   the   breeding   standpoint   in   that   it 
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hints   at  some   linkage   relation   between   the   dominant   genes   for  high   winter 
intensity  and  the  recessive  gene  for  non-pause. 


16.     Correlation  Between  Winter  Rate  Below  the  Mean  and  the  Presence  of 
Winter  Pavse  for  the   Total  Population. 


Winter  Rate 

1         Pause 

1 

1     Non-Pause 

1 

Below  Population   Mean 

1            1688 

1 

784 

7Vbove   Population  Mean 

1              446 

454 

Totals 

1 

j           2134 

1 

1            1238 

1 

Coefficient   of   correlation 


-f  .3734  ±  .0100 


Winter  rate  as  used  in  all  the  calculations  is  the  net  rate  of  laying  with 
all  pauses  of  four  or  more  days  deducted.  The  above  table  shows  the  rela- 
tion of  net  rate  of  laying  to  the  presence  of  winter  pause.  This  table  dis- 
plays a  moderately  intimate  relation  between  low  net  rate  and  the  presence 
of  winter  pause. 

17.     Correlation  Between  Size  of  Winter  Clutch  and  Length  of  Winter  Pause. 

Size  of  clutch  represents  the  number  of  eggs  laid  on  successive  days.  In 
very  extreme  cases  a  pullet  may  lay  as  many  as  fifty  eggs  in  succession  pre- 
vious to  March  first  and  the  same  bird  may  exhibit  a  few  clutches  of  one. 
In  order  to  arrive  at  a  constant  to  represent  the  clutch  size  of  an  individual 
bird,  it  has  been  necessary  to  calculate  mean  clutch  size  during  the  winter. 
Such  calculations  have  been  made  on  ail  pause  birds.  The  range  in  mean 
clutch  size  of  individuals  was  found  to  be  from  1  to  11.9.  The  class  interval 
used  was  1.  Only  one  bird  was  omitted  from  this  study  because  its  class 
range  fell  between  l-'j  and  15.9.  Clutch  size  is  really  a  measure  of  intensity 
of  laying.  Its  relation  to  winter  pause  duration  is  of  marked  significance  in 
breeding  for  fecundity. 


Constants  obtained  in  this  correlation  study  are  as  follows: 


Number  of  birds 

Mean  winter  clutch  size 

Winter  clutch  standard  deviation 

Mean  length  of  winter  pause 

Winter  pause  standard  deviation 

Coefficient   of   correlation 

Regression  of  winter  clutcli  on  winter  pause 

Regression  of  winter  pause  on  winter  clutch 


2133 

2.41 
±1.11 
32.27 
±21.92 
—.0674 
—.003 
—1.325 


.0145 


On  the  average,  winter  clutch  size  closely  apj)roaches  2.5  but  the  magni- 
tude of  its  standard  deviation  indicates  considerable  variability  in  clutch  size. 
A  small  negative  correlation  was  discovered  between  clutch  size  and  winter 
pause  duration.     While  this  correlation  is  significant  as  judged  by  its  prob- 
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able  error,  it  is  of  such  small  nia{>;nitucle  as  to  indicate  [jnulica]   iii(i(|>(n(l- 
ence  between  the  characteristics  beint;;  considered. 


IS.     Correlation  Between  Winter  Clutch  Size  Below  the  Mean  and  the  Pres- 
ence of  Winter  Pause  for  Entire  Population. 


Winter   Clutch 

.  1 

Pause 

1     N 

j>n- Pause 

Below  Population  Mean 

i            1425 

1 

i 

616 

Above  Population  Mean 

1 

709 

i 

624 

I'otals 

2134 

1 

I 
1 

1240 

Coefficient   of   correlation 


+.3412  ±  .0103 


A  significant  positive  correlation  between  small  winter  clutch  and  the  pres- 
ence of  winter  pause  appears  above.  In  general,  tiiere  is  a  greater  tendency 
for  birds  that  lay  in  small  clutches  to  pause  than  for  birds  laying  in  larger 
clutches.  The  rate  of  functioning  of  the  reproductive  system  must  tlierefore 
bear  a  relation  to  winter  pause. 


19.     Correlation  Between  Annual  Rale   or  Intensity   and  Length   of    Winter 
Pmi.ie. 

Annual  rate  represents  or  approximates  the  intensity  of  each  individual 
bird  for  the  pullet  laying  year.  Inasnauch  as  this  constant  has  been  discussed 
in  Technical  Bulletin  No.  7  of  this  station,  space  will  not  be  occupied  here 
by  further  discussion.  Since  winter  pause  represents  a  period  of  non-pro- 
duction, there  must  of  necessity  exist  a  negative  correlation  between  annual 
rate  and  length  of  winter  pause  unless  pause  birds  lay  at  a  higher  net  rate 
than  non-pause  birds.  This  last  point  is,  in  part,  discussed  in  section  16  of 
this  report,  where  the  net  winter  rate  of  the  total  population  in  relation  to 
the  pause  and  non-pause  groups  is  considered.  The  important  positive  rela- 
tion between  annual  rate  and  annual  egg  record  makes  the  correlation  be- 
tween annual  rate  and  length  of  winter  pause  of  importance.  Included  in 
this  study  are  the  1348  birds  exhibiting  winter  pause  and  having  complete 
annual  records.     The  following  constants  were  determined: 


Number   of   birds   .         .         .         .         • 
Mean   annual  rate  .         .         .         .         • 
Annual  rate  standard  deviation  . 
Mean  length  of  winter  pause 
Winter  pause  standard   deviation 
Coefficient   of   correlation 
Regression  of  annual  rate  on  winter  pause 
Regression  of  winter  pause  on   annual   rate 


1348 
.53.79 
±9.07 
32.29 

±21.77 
—.4091 
—.170 
—.982 


.01.53 
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The  mean  annual  rate  of  laying  is  lower  than  the  mean  winter  rate  of 
laying,  which  is  65.69.  This  difference  may  be  attributed  largely  to  the  fact 
that  in  calculating  annual  rate  no  account  is  taken  of  winter  pause  or  of 
broody  pauses.  In  the  winter  rate  calculations,  winter  pause  days  are  not 
included  and  very  few  birds  become  broody  before  the  end  of  the  winter 
season.  The  standard  deviation  in  annual  rate  is  relatively  small  and  suggests 
uniformity  in  annual  rate  of  laying. 

The  coefficient  of  correlation  is  negative  and  of  such  magnitude  as  to  indi- 
cate a  significant  relation  between  rate  and  length  of  pause.  In  other  words, 
low  annual  rate  and  long  winter  pause  tend  to  move  together.  In  breeding 
for  high  annual  intensity,  winter  pause  nnist  certainly  be  reduced  in  duration. 

'20.     Correlation  Bet-Loeen  Annual  Rate  or  Intensity  Below  the  Mean  and  the 
Presence  of  Winter  Pause  for  the  Total  Population. 


Annual   Rate 

1 

Pause 

1 

1     Non-Pause 

1 

Below  Population  Mean 

1 

858 

1 

1              209 

i 

Above  Population   Mean 

490 

1 

1             593 

Totals 

1348 

1 

1             802 

1 

Coefficient   of   correlation 


-I-.6649  ±  .0081 


The  substantial  magnitude  of  the  above  coefficient  of  correlation  points  to 
a  pronounced  tendency  for  low  annual  rate  to  occur  with  winter  pause.  The 
table  above  also  sl\ows  that  80  per  cent  of  the  low-rate  birds  are  pause  birds 
while  only  45  per  cent  of  the  high-rate  birds  are  in  the  pause  group.  The 
conclusion,  therefore,  seems  justified  that  winter  pause  operates  very  sig- 
nificantlv  to  lower  the  annual  rate  of  laving. 


£1.     Correlation  Between  Annual  Persistency  and  Len(jth  of   Winter  Pause. 

Annual  persistency  represents  the  number  of  days  of  laying  from  the  first 
egg  to  a  pause  of  thirty  or  more  days  after  March  first.  If  no  thirty-day 
pause  occurs  between  March  first  and  the  date  364  days  after  the  first  egg, 
the  bird  is  given  a  persistency  of  365  days  on  ordinary  years  and  366  days 
on  leap  years.  A  cessation  of  laying  for  a  period  of  thirty  days  or  more 
during  summer  is  a  rather  dependable  indication  of  the  onset  of  complete 
molt,  which  always  signifies  the  conclusion  of  the  biological  laying  year. 

Persistency  as  indicated  by  time  of  molting  has  long  been  recognized  as 
affecting  egg  yield,  and  poultry  investigators  have  reconmiended  the  use  of 
late  molting  birds  for  breeding  purposes.  Hurst  (1921)  was  the  first  to 
offer  a  definite  hypothesis  concerning  its  mode  of  inheritance.  He  believes 
higii  persistency  is  transmitted  as  a  single  factor  recessive.  If  a  rest  period 
in  winter  enables  the  bird  to  lay  later  in  the  fall  than  does  the  bird  without 
the  rest  period,  tlien  persistency  n)ust  depend  in  part  upon  the  previous 
pliysiological  activity  of  tlie  reproductive  organs,  or  possibly  tiiere  is  linkage 
between  winter  pause  and  high  persistency.  The  same  group  of  1348  birds 
used  in  the  two  previous  sections  is  studied  below.  Persistency  range  lies 
between  67  and  366  days  with  class  intervals  of  15  days.  Following  are  the 
constants: 
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Number  of  birds 

Mean  annual  persistency 

Annual  persistency  standard   deviation 

Mean  length  of  winter  pause 

Winter  pause  standard  deviation 

Coefficient   of   correlation 

Regression  of  persistency  on  winter  pause 

Regression  of  winter  pause  on  persistency 


1348 
3()9.0;j 

±54.89 
32.39 

±21.77 
+.1017 
+.2.56 
-I-.040 


.0182 


Mean  annual  persistency  closely  approaches  ten  months,  but  the  range  of 
variability  is  rather  wide  as  shown  by  its  standard  deviation.  This  vari- 
aliility  is  no  doubt  due  in  part  to  many  environu'ental  influences  as  well  as 
to  differences  in  the  inherited  capacities  of  the  birds.  Only  about  five  per 
cent  of  the  population  fall  below  200  days  in  persistency  so  that  the  range 
200  to  366  is  a  close  approximation  of  the  actunl  range.  A  study  of  fre- 
quency distribution  for  persistency  does  not  reveal  a  bimodal  curve  as  might 
be  expected  for  a  population  made  up  of  genetically  early  and  late  molting 
birds.  Such  information  suggests  two  possibilities,  namely,  that  environ- 
mental influences  completely  obscure  the  genetic  phenotypes,  or  else  that 
high  persistency  is  not  inherited  in  simple  Mendelian  fashion.  The  mode  of 
inheritance  of  persistency  is  out  of  the  scope  of  this  report. 

A  small  but  significant  positive  correlation  coefficient  exists  between  per- 
sistency and  winter  pause  duration.  Tims  there  is  a  very  slight  tendency  for 
birds  with  long  winter  pause  to  lay  later  in  the  fall  than  do  short  pause 
birds.  Relatively  little  significance  should  be  attached  to  a  constant  of  such 
small  maanifcude,  however. 


22.     Correlation   Between  Annual   Persistency    Greater    Than,    the   Mean   and 
the  Presence  of  Winter  Pause  for  the  Total  Population. 


Annual    Persistency 

Pause 

1     Non- Pause 

Above  Population  Mean 

855 

1 

423 

Below   Population  Mean 

1 

1             493 

1 

1             378 

Totals 

j            1348 

1             801 

Coefficient   of   correlation 


+.2156  ±  .0139 


A  moderate  degree  of  correlation  is  shown  between  the  presence  of  winter 
pause  and  high  persistency.  There  is  thus  a  slight  tendency  for  pause  birds 
to  lay  later  in  the  fall  than  do  non-pause  birds.  Possibly  the  functional  abil- 
ity of  the  reproductive  organs  is  somewhat  extended  by  a  period  of  non- 
production  in  winter.  The  relation  does  not  appear  to  be  pronounced,  how- 
ever. 
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(c)     The  Absolute  Relationship  of   Winter  Pause   to  Egcj  Production. 

The  duration  of  winter  pause  may  be  considered  a  factor  affecting  the 
number  of  eggs  laid  before  March  first  as  well  as  for  the  entire  year.  Since 
winter  fecundity  alone  depends  upon  the  inheritance  of  seven  pairs  of 
Mendelian  factors  (Hays,  1924),  it  is  desirable  and  necessary  to  know  some- 
thing of  the  relation  of  winter  pause  to  winter  and  annual  egg  record.  Al- 
though fecundity  is  very  complex  in  its  mode  of  inheritance,  its  manifesta- 
tion depends  in  part  upon  environmental  conditions  as  division  (a)  of  this 
report  shows.  The  correlation  between  size  of  winter  clutch  and  winter  egg 
yield  is  first  considered,  then  the  correlation  between  winter  pause  and  winter 
egg  record,  and  finally  the  correlation  between  winter  pause  and  annual  pro- 
duction is  studied. 


"23.     Correlation  Between  Size  of  Winter  Clutch  and  Winter  Ec/g   Yield. 

The  relation  of  winter  clutch  size  to  winter  pause  has  already  been  con- 
sidered in  sections  17  and  18.  In  tiiis  section  the  relation  of  winter  clutch 
size  and  winter  egg  production  are  studied.  Since  size  of  winter  clutch  is  so 
often  used  as  a  criterion  for  selection  by  poultrymen,  knowledge  of  its  rela- 
tion to  winter  fecundity  is  important.  Records  are  available  on  3376  birds 
upon  which  the  following  constants  were  ascertained: 


Niunber  of  birds 

Mean  size  of  winter  clutch  .... 
Vvinter  clutch  standard  deviation 
Mean  winter  production  .  .  .  . 
Winter  production  standard  deviation 
Coefficient  of  correlation  .... 
Regression  of  winter  clutch  in  production 
Regression  of  production  on  winter  clutch 


3376 
2.57 
±1.23 

61.08 
±25. 79 

-t-.4725  ±  .0090 
-f.023 
-1-9.884 


The  fact  will  be  observed  that  the  mean  winter  production  above  is  greater 
than  the  mean  length  of  winter  cycle  given  in  section  6.  The  mean  length  of 
winter  cycle  is  less  than  mean  winter  production  because  the  end  of  the 
winter  cycle  is  determined  by  a  four-day  pause  before  Marcii  first  while 
winter  egg  record  does  not  cease  until  February  28  or  29.  Winter  egg  rec- 
ord is  highly  variable  on  account  of  the  complexity  of  its  inheritance. 

The  magnitude  of  the  above  correlation  coefficient  empiiasizes  an  important 
tendency  for  clutcli  size  and  winter  production  to  move  together.  As  a  cri- 
terion of  winter  fecundity  large  clutch  size  is  very  important. 

2//.     Correlation  Between   Length  of  Winter  Pause  and   Winter   Egg  Record. 

Winter  pause  represents  a  definite  period  of  non-production,  but  the  tend- 
ency of  winter  pause  and  winter  production  to  move  in  opposite  directions 
can  only  be  measured  by  means  of  the  coefficient  of  correlation.  The  group 
of  2134  pause  birds  has  been  tabulated  to  give  this  relationslii]).  Tiie  follow- 
ing are  the  constants  obtained: 
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Number  of  birds 

Mean  length  of  winter  pause 

Winter   pause    standard    deviation 

Mean    winter   production 

Winter  production  standard   deviation 

Coefficient   of   correlation 

Regression  of  winter  pause  on  production 

Regression  of  production  on  winter  pause 


2131. 

32  2C 
±21.92 

56.87 
±23.51 

—.2873  ±  .0134 

-.268 

—.308 


Mean  winter  production  is  lower  in  the  above  group  of  pause  birds  than 
for  the  total  population  given  in  section  23  because  non-pause  birds  tend  to 
have  higher  winter  records  than  do  pause  birds.  About  the  same  degree  of 
variation  in  winter  records  occurs  in  both  cases. 


A  rather  significant  negative  correlation  coefficient  shows  tliat  in  general 
an  increase  in  length  of  pause  is  associated  with  a  decrease  in  number  of 
winter  eggs.  A  coefficient  of  much  greater  magnitude  would  appear  if  the 
time  element  were  the  only  consideration.  There  is  the  possibility  that  pause 
birds  tend  to  possess  desirable  fecundity  traits  that  are  lacking  in  non- 
pause  birds. 


25.     Correlation  Between   Winter  Production  Below  the  Mean  and  Presence 
of  Winter  Pause  for  Total  Population. 


Winter  Production 

Pause 

Non-Pause 

Below   Population  Mean 

1273 

1             463 

Above   Population   Mean 

861 

777 

Totals 

2134 

1 

1            1240 

Coefficient   of   correlation 


-J-.4255  ±  .0095 


The  above  table  illustrates  a  rather  pronounced  correlation  between  low 
winter  egg  production  and  the  presence  of  winter  pause.  Winter  pause  has, 
therefore,  proven  to  be  a  trait  inimical  to  high  winter  egg  record  throughout 
the  nine-year  period  of  the  experiment  here  reported. 


f6.     Correlation  Between  Lenc/th  of  Winter  Pause  and  Annual  Production. 


There  are  available  for  study  1348  pause  birds  with  annual  egg  records. 
Tabulations  have  been  made  to  discover  how  the  length  of  winter  pause 
ailects  annual  egg  production.     Following  are  the  constants: 
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Number  of  birds     ...... 

Mean  length  of  winter  pause 

Winter  pause  standard   deviation 

Mean  annual  production 

Annual  production  standard  deviation 

Coefficient   of   correlation        .... 

Regression  of  winter  pause  on  production  . 
Regression  of  production  on  winter  pause 


1348 

32.39 

±21.77 

172.51 

±41.07 

—.2107  ±  .0176 

—.112 

—.3.98 


The  mean  annual  record  of  the  pause  birds  throughout  the  period  is  about 
173  eggs.  The  range  of  variation  in  annual  egg  yield  is  wide,  as  is  shown  by 
its  standard  deviation.  Greater  homogeneity  in  heritable  factors  concerned 
in  fecundity  sliould  reduce  such  variability. 

The  nuignitude  of  the  coefficient  of  correlation  is  sufficient  to  indicate  that, 
in  general,  an  mcrease  in  length  of  winter  pause  is  accompanied  by  a  de- 
crease in  annual  egg  production.  The  time  lost  in  winter  pause  is  not  com- 
pensated for  by  heavier  production  either  before  or  after  the  pause  in  any 
class  of  pause  birds. 

21.     Correlation  Bettoeev  Annnal  Prodnctlon  Belote  the  Mean  and  the  Pres- 
ence of  Winter  Pause  for  the  Total  Population. 


Annual    Production 

1 

1         Pause 

1 

Non-Pause 

Below  Population  Mean 

1 

1              715 

1 

301 

Above  Population   Mean 

1 

1              633 

1 

501 

Totals 

1            131.8 

802 

Coefficient   of    correlation 


-{-.3056  ±  .0132 


Low  annual  production  is  significantly  correlated  with  the  presence  of 
winter  pause  as  shown  in  the  above  tabic.  Even  though  such  a  short  period 
as  a  four-day  pause  is  considered,  this  correlation  coefficient  is  of  appreci- 
able magnitude.  Winter  pause  must,  tiierefore,  be  classed  as  inimical  to 
highest  annual  egg  yield,  for  the  pause  birds  averaged  but  173  eggs  while 
the  non-pause   group   averaged   169  eggs. 


Gi;NERAr,  Discussion  axd  Sujiimaky. 

The  length  of  tiie  winter  laying  cycle  is  unquestionalily  modified  liy  a 
series  of  environmental  influences.  Some  of  these  influences  are  within 
while  others  are  lieyond  control  of  the  poultry  breeder.  Winter  pause  is  the 
complement  of  the  winter  hiying  cycle  and  is  imporlanl  in  that  it  vitally 
affects  total   fecundity. 

Two  distinct  classes  of  ])ullets  ajjpcar  in  tlie  Mock  studied,  namely,  pause 
and  non-pause.  A  group  of  pause  birds  studied  beside  a  grou]i  of  non- 
pause  birds,  lioth  groups  hatched  on  the  same  date  and  both  groups  starting 
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to  lay  at  the  same  age,  yet  the  first  showing  a  distinct  winter  pause,  places 
the  difference  in  the  groups  as  inherent.  Such  a  study  within  the  family 
gives  definite  ratios  of  pause  and  non-pause  jMillets  as  Hays  (l.'iJl) 
points  out. 

The  line  of  demarkation  between  genetically  non-pause  birds  that  exhibit 
winter  pause  due  to  environmental  influences  and  birds  carrying  the  dominant 
factor  (M)  for  pause  cannot  be  drawn.  The  present  paper  is  devoted  to  a 
consideration  of  the  non-heritable  and  some  heritable  factors  that  maj'  or 
may  not  affect  winter  cycle  and  winter  pause.  Genetic  factors  concerned 
with  the  inheritance  of  winter  cycle  length  and  winter  pause  duration  have 
not  been  dealt  with. 

The  major  teachings  of  this  study  may  be  summarized: 

1.  In  general,  early-hatched  pullets  have  a  longer  laying  cycle  than  late- 
hatched  pullets  of  the  same  flock. 

2.  Date  of  first  egg  exhibits  a  rather  intimate  negative  correlation  to 
length  of  winter  cycle. 

3.  Age  at  first  egg  shows  an  appreciable  negative  correlation  to  length  of 
winter  cycle. 

4.  The  winter  egg  record  is  intimately  positively  correlated  with  length  of 
winter  cycle. 

5.  Annual  egg  production  is  significantly  correlated  with  length  of  winter 
cycle  though  less  intimately  than  is  winter  record. 

6.  A  minor  though  significant  degree  of  negative  correlation  appears  be- 
tween length  of  winter  cycle  and  length  of  winter  pause. 

7.  Hatching  date  bears  a  significant  but  not  intimate  negative  correla- 
tion to  length  of  winter  pause  in   the  pause  population. 

8.  Early  hatching  is  positively  correlated  with  the  presence  of  winter 
pause  in  the  total  population   of  pause   and  non-pause  birds. 

9.  Time  of  beginning  to  lay  is  significantly  negatively  correlated  with 
length  of  winter  pause  in  the  pause  population. 

10.  Time  of  beginning  to  lay  is  appreciably  positively  correlated  with 
early  hatching  in  the  total  population. 

11.  Age  at  first  egg  shows  the  identical  degree  of  negative  correlation  to 
length  of  winter  pause  that  it  shows  to  leiiyth  of  winter  cycle. 

12.  Early  sexual  maturity  is  positively  correlated  with  the  presence  of 
winter  pause  in  the  total  population. 

13.  Weight   at   first   egg  is   independent   of   length   of   winter   pause. 

14.  Light  weight  at  first  egg  is  not  correlated  with  the  presence  of  winter 
pause  in  the  total  population. 

15.  The  net  winter  rale  of  laying  holds  a  very  slight  negative  correlation 
to  length  of  winter  pause  in  the  pause  population. 

16.  Slow  rate  of  winter  laying  is  rather  intimately  positively  correlated 
with  the  presence  of  winter  pause  in  the  total  population. 

17.  The  average  size  of  winter  clutch  is  but  ^ery  slightly  correlated  witli 
length  of  winter  pause  in  the  jiause  population. 

18.  Small  size  of  winter  clutch  is  moderately  positively  correlated  witli 
the  presence  of  winter  pause  in  the  total  population. 
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19.  Annual  intensity  sho'.vs  a  considerable  degree  of  negative  correlation 
to  length  of  winter  pause. 

20.  A  very  intimate  positive  correlation  exists  between  low  annual  in- 
tensity and  tiie  presence  of  winter  pause. 

21.  Annual  persistency  is  but  slightly  positively  correlated  with  length 
of  winter  pause. 

22.  Birds  that  pause  during  winter  show  a  tendency  to  lay  later  in  the 
fall  than  non-pause  birds. 

23.  The  mean  size  of  winter  clutches  is  rather  intimately  positively  cor- 
related with  winter  fecundity.  Clutch  size  is  a  very  good  measure  of  in- 
tensity. 

24.  I,ength  of  winter  pause  is  negatively  correlated  with  winter  pro- 
duction. 

2.5.  lyow  winter  production  exliibits  a  considerable  degree  of  correlation 
to   the   presence   of   winter  pause   in   the   total   population. 

26.  Length  of  winter  pause  is  negatively  correlated  with  annual  egg 
record   in   the   pause  population. 

27.  Annual  production  below  the  mean  is  substantially  correlated  with 
the  presence  of  winter  pause  in  the  total  population. 

28.  Although  winter  cycle  and  winter  pause  are  complements  of  each 
other,  they  are  practically  independent  in  duration  in  the  pause  group. 

29.  Winter  pause  is  definitely  shown  to  be  a  characteristic  detrimental  to 
both  winter  and  annual  fecundity,  and  should  therefore  be  eliminated  froni 
flocks  bred  for  egg  production. 
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ANNUAL   PERSISTENCY 

IN  RELATION  TO 

WINTER  AND  ANNUAL  EGG  PRODUCTION 


By   F.   A.    HAYS   and   RUBY   SANBORN 


This  bulletin  is  the  third  in  a  series  dealing  with  the  five  inherited  traits 
in  relation  to  fecundity.  Those  already  published  shew  the  relation  of 
broodiness  and  of  winter  pause  to  egg  production;  while  a  later  publica- 
tion will  consider  intensity  in  relation   to   fecundity. 

The  records  show  that  high  persistency  is  a  trait  much  to  be  desired 
from  the  standpoint  of  production,  and  that  there  is  no  reason  why  it 
may  not  be  combined  with  other  desirable  traits  in  the  same  individual. 


Requests  for  bulletins  should  be  addressed  to  the 

AGRICULTURAL   EXPERLMENT   STATION 
AMHERST,  MASS. 


ANNUAL  PERSISTENCY  IN  RELATION  TO 

WINTER  AND  ANNUAL  EGG  PRODUCTION 

By  F.  A.  HAYS  and  RUBY  SANBORN 


Annual  persistency,  as  terminated  by  the  onset  of  complete  molt,  has  been 
emphasized  for  more  than  the  past  three  decades  as  of  marked  significance  in 
the  selection  of  breeding  females  for  egg  production.  The  cessation  of  egg 
production  in  summer  or  fall  is  generally  accompanied  by  a  complete  change 
of  plumage  and  this  period  of  non-production  may  continue  for  30  to  120 
days.  The  exceptional  hen  may  lay  a  considerable  number  of  eggs  while 
molting,  but  such  individuals  are  of  infrequent  occurrence. 

Hurst  (1925)  classifies  laying  hens  into  complete  and  partial-molt  classes 
and  states  that  there  is  complete  cessation  of  laying  in  the  first  class  while 
the  second  class  sheds  its  feathers  gradually  and  continues  to  lay  for  13  or  14 
months  after  the  first  pullet  egg.  According  to  Hurst,  complete  early  molt 
depends  upon  the  inheritance  of  a  dominant  Mendelian  gene. 

Goodale  and  Sanborn  (1922)  note  that  cessation  of  production  in  the  summer 
or  fall  at  the  end  of  the  pullet  laying  year  has  a  genetic  foundation  as  indi- 
cated by  the  behavior  of  families  in  this  respect.  Data  collected  on  the 
Massachusetts  Agricultural  Experiment  Station  flock  of  Rhode  Island  Reds 
sliow  that  the  biological  laying  year  may  extend  to  14  or  1.5  months  as  a 
maximum  with  6  or  7  months  as  the  minimum  for  normal  birds.  A  study  of 
all  factors  affecting  the  duration  of  the  pullet  laying  year  in  the  flock  in 
question  has  not  yet  been  completed. 

A  flock  bred  for  egg  production  should  theoretically  consist  of  two  general 
classes  of  birds  with  respect  to  persistency,  namely,  a  high  persistent  class 
and  a  low  persistent  class.  In  reality  these  two  classes  do  not  stand  out 
distinctly  to  form  a  bimodal  curve  when  all  tlie  birds  with  annual  records  for 
the  nine-year  period  are  tabulated  in  persistency  classes  using  1.5-day  class 
intervals.  (See  cliart  1.)  The  probability  exists,  however,  that  environmental 
forces  largely  obscure  these  expected  classes.  A  tabulation  of  the  2179  birds 
with  annual  persistency  records  does  give  a  frequency  distribution  that  is 
indistinctly  bimodal  and  furnishes  the  basis  for  classification  of  those  birds 
laying  for  a  shorter  period  than  315  days  as  low  in  persistency  and  those 
laying  for  315  days  or  longer  as  high  in  persistency.  Such  a  classification  is 
largely  arbitrary,  however,  and  is  used  in  these  studies  only  as  a  working 
basis  until  the  true  genetic  point  of  division  may  be  discovered. 

Scon:  OF  Tins  Rkt'Out 

Tliis  study  was  undertaken  for  a  tlirce-fold  purpose,  namely,  to  sIiow  (a) 
tlie  relation  between  controllable  environmental  conditions  and  persistency, 
(b)  the  relation  between  inherited  characteristics  concerned  with  fecundity 
and  persistency,  and  (c)  the  relation  l)etween  persistency  and  fecundity. 
From  tlie  practical  breeding  standpoint  these  considerations  are  of  great  im- 
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portance.  A  knowledge  of  the  part  played  by  environment  as  well  as  the  part 
played  by  inheritance  in  limiting  the  manifestation  of  a  desirable  character- 
istic is  well  worth  considering  when  breeding  for  egg  production.  Analytical 
studies  on  the  complex  nature  of  fecundity  should  further  disclose  valuable 
information  that  might  otherwise  be  obscured. 


Character  of  Birds  Used 

The  birds  used  in  this  study  are  identical  with  those  used  in  the  two  previ- 
ous reports.  Included  are  the  records  of  all  Rhode  Island  Red  females 
hatched  from  1916  to  1924  in  the  experimental  flock  upon  which  pullet-year 
trapnest  records  are  available.  The  flock  each  year  is  made  up  of  all  the 
daughters  of  each  hen  whose  progeny  was  retained.  The  major  portion  of 
the  birds  belong  to  the  fecundity  experiment.  There  are,  however,  a  limited 
number  of  birds  bred  for  non-broodiness,  some  for  intense  broodiness,  some 
for  hatcliability,  some  for  color,  and  a  few  inbreds  that  are  included.  Pullet- 
year  records  are  used  exclusively  in  this  study. 

The  Coefficient  of  Correlation 

The  simple  coefficient  of  correlation  is  subject  to  certain  limitations  in  bio- 
logical data  yet  it  affords  a  basis  upon  which  to  select  groups  of  breeders  and 
also  a  basis  for  predicting  future  possibilities.  The  fact  is  self-evident  that 
the  simple  coefficient  of  correlation  is  not  an  absolute  measure  of  the  degree 
of  association  between  the  variables  being  studied  because  each  variable  may 
be  partially  dependent  upon  other  variables.  For  example,  section  3  shows  a 
negative  correlation  of  .6146  ±  .0090  between  age  at  first  egg  and  annual 
persistency.  It  is  a  known  fact  that  both  the  dependent  variable,  age  at  first 
egg,  and  the  independent  variable,  annual  persistency,  are  dependent  upon 
hatching  date  and  environmental  conditions,  and  that  persistency  is  also  de- 
pendent upon  weight  at  first  egg  and  possibly  upon  length  of  winter  pause. 
The  true  relation  between  age  at  first  egg  and  annual  persistency  could  only 
be  arrived  at  by  making  the  hatching  date  and  environmental  conditions  con- 
stant, as  well  as  by  making  weight  at  first  egg  and  winter  pause  duration 
constant.  Such  procedure  necessitates  the  use  of  partial  coefficients  of  cor- 
relation which  require  the  use  of  the  simple  coefficient  in  their  calculation. 
Both  the  partial  coefficient  and  the  multiple  coefficient  will  be  employed  in  a 
concluding  bulletin  of  the  series.  Simple  correlations  are  of  very  significant 
practical  value  to  the  poultryman,  however,  in  that  they  sliow  him  the  relative 
importance  of  different  environmental  influences  and  inherited  character- 
istics in  relation  to  fecundity,  and  enable  him  to  formulate  his  breeding  pro- 
gram accordingly. 

(A)  Relation  Between  Environmental  Conditions  and  Persistency 
The  only  controllable  environmental  condition  that  will  be  considered  in 
relation  to  persistency  is  hatching  date.  Extreme  care  has  been  exercised 
throughout  the  experiment  to  employ  the  same  methods  of  feeding  and  brood- 
ing. Hatching  dates  have  been  kept  constant  each  year,  but  there  have  been 
eight  hatches  each  year  at  weekly  intervals  between  March  25  and  May  15. 
The  range  in  hatching  date  thus  amounts  to  49  days.  Hatching  date,  liow- 
ever,  may  be  controlled  at  will  by  the  poultryman. 
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1.     Correlation  Between  Hdtching  Date  and  Annual  Perslslenci/. 

The  class  interval  for  hatching  date  is  seven  days,  and  the  class  interval  for 
annual  persistency  is  15  days  with  a  range  of  from  67  to  366  days.  The  fol- 
lowing constants  were  calculated  on  2179  l)irds: 


Number  of  birds 
Mean  hatching  date    (April   18) 
Hatching  date  standard  deviation 
Mean  annual  ])ersistency  . 
Persistency   standard    deviation 
Coefficient  of  correlation  . 
Regression  hatching  date  on  persistency 
Regression  persistency  on  hatching  date 


2179 

4.28 
±2.24. 
300.47 
±62.64 
—.2208: 
—.008 
—6.187 


.0137 


The  above  constants  indicate  that,  on  the  average,  the  birds  laid  for  300 
days  before  the  onset  of  complete  molt.  This  figure  is  somewhat  lower  than 
it  would  be  if  maximum  persistency  had  not  been  placed  at  366  days,  because 
some  of  the  birds  laid  for  a  greater  time  interval.  The  standard  deviation 
in  persistency  amounts  to  almost  63  days  and  furnishes  statistical  evidence 
of  very  marked  variability  in  persistency. 

The  coefficient  of  correlation  between  hatching  dcite  and  annual  persistency 
is  negative  and  statistically  significant.  While  this  is  not  an  intimate  correla- 
tion, it  does  demonstrate  a  tendency  for  early-hatched  birds  to  lay  longer 
than  late-hatched  birds.  The  fact  should  be  kept  in  mind,  however,  that  the 
earliest  hatch  was  taken  off  each  year  about  March  2-5  and  that  this  date 
should  not  be  considered  very  early  in   this  latitude. 

2.     Correlation    Between   Hatching    Date   Earlier    than    the    Mean    and    High 
Persistency. 

As  previously  stated,  the  birds  have  been  divided  into  two  classes  with 
regard  to  persistency,  namely,  high  and  low.  All  birds  are  classed  as  high  in 
persistency  when  they  lay  for  315  days  or  more  before  molting.  Birds  laying 
for  a  shorter  period  than  315  days  are  classed  as  low.  By  dividing  the  popu- 
lation of  2179  birds  into  these  two  classes  for  persistency,  and  by  again  classi- 
fying these  as  hatched  earlier  or  later  than  the  population  mean,  an  absolute 
measure  of  the  correlation  between  early  hatching  and  high  persistency  is 
obtained.     The  results  of  this  classification  follow: 


1                             1 

Hatching  Date                                  |     High  Persistency     |     Low  Persistency 

1                                         i 

1                                         1 
Earlier  than  population  mean         |                   720                 |                   458 

Later  than  population  mean              |                    416                  |                    585 

1                                         1 

Totals                                               1                 1136                 1                 1043 

1                                         1 

Coefficient  of  correlation 


+.3771  ±.0124 
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The  division  of  tlie  population  into  high  and  low  persistency  groups  in  the 
above  table  rests  on  a  possible  genetic  foundation  as  already  stated.  The 
mean  persistency  of  the  entire  2179  birds  was  found  to  be  about  300  days  as 
section  1  shows.  When  the  point  of  division  between  high  and  low  persist- 
ency birds  is  taken  between  314  and  315  days,  there  are  1136  individuals 
classifying  as  high  and  1043  as  low  in  persistency.  The  low  persistency  class 
ranges  from  67  to  314  days  while  the  higli  persistency  class  ranges  from  315 
to  366  days.  The  wide  range  for  the  low  class  enables  them  to  bring  the  mean 
persistency  of  the  population  down  to  300  days  even  though  there  are  more 
high-persistency  birds  than  low-persistency  birds  in  the  above  classification. 

A  positive  coefficient  of  correlation  .3771  ±.0124  signifies  that  early  hatch- 
ing is  associated  with  high  persistency.  Possibly  early  hatching  better  equips 
the  pullet  for  a  long  laying  year  because  she  begins  to  lay  earlier  in  the  fall 
and  is  also  able  to  iinish  her  laying  year  under  more  favorable  weather  con- 
ditions than  is  her  late-hatched  sister.  These  data  signifiy,  therefore,  that 
hatching  before  the  middle  of  April  tends  to  increase  persistency  for  the 
pullet  year. 


(B)      Relation   Between  Ixheuited  Characteristics  Concerned 
WITH   Fecundity  and   Annual   Persistency. 

In  the  class  of  inherited  characteristics  concerned  with  fecundity  the  fol- 
lowing will  be  considered  in  relation  to  annual  persistency:  Age  at  first  egg, 
weight  at  first  egg,  winter  rate,  length  of  winter  pause,  and  total  days  broodj', 
all  records  being  based  on  the  pullet  year. 

3.     Correlation  Between  Age  at  First  Egg  and  Annual  Persistency. 

Both  age  at  first  egg  and  annual  persistency  have  been  found  by  Goodale 
and  Sanborn  (loc.  cit.)  and  by  the  writers  to  be  of  appreciable  significance 
in  breeding  for  egg  production.  Both  early  maturity  and  high  persistency 
are  essential  in  the  high  producer  and  for  this  reason  their  relation  to  each 
olher  should  be  known.  The  identical  group  of  birds  studied  in  section  1  is 
used  to  determine  the  following  constants: 

Number  of  birds 
Mean  age  at  first  egg 
Age  standard   deviation    . 
Mean  annual  persistency 
Persistency   standard   deviation 

Coefficient  of  correlation — .6146±.0090 

Regression  age  on  persistency 
Regression  persistency  on   age 

Mean  age  at  first  egg  is  about  209  days,»  which  is  a  figure  falling  within  the 
limits  of  genetic  early  maturity.  Age  at  first  egg  is  a  characteristic  that 
fluctuates  widely,  and  in  this  particular  population  the  extremes  are  140  and 
379  days,  respectively.  Class  intervals  of  ten  days  for  age  have  been  used  in 
these  correlation  studies. 

The  mean  annual  persistency  of  the  population   is   about  300   days.     The 


2179 

208.56 

±31.28 

300.47 

±62.64 

—.6146 

—.307 

—1.231 
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extremes  are  67  and  'Sdd  days,  resj>ec'tively.     Tlie  standard  deviation   for  per- 
sistency is  very  large  and  indicates  tliat  a  nunilier  of  factors  is  concerned. 

The  negative  coefficient  of  correlation  is  of  such  magnitude  as  to  suggest  an 
intimate  relation  between  age  at  first  egg  and  annual  persistency.  Those 
pullets  that  lay  at  an  early  age  appear  to  be  much  more  persistent  layers 
than  those  maturing  later.  Herein  lies  a  partial  explanation  of  the  significant 
relation  between  early  maturing  and  high  annual  production.  These  studies 
point  to  age  at  first  egg  as  a  criterion  of  importance  for  jiredicting  per- 
sistency. 

4.     Correlation  Between  Age  at  First  Egg  Below  the  Mean  and  High  Per- 
sistency. 

The  population  has  again  been  divided  into  the  two  possible  genetically  dif- 
ferent classes  for  persistency  as  in  section  2.  These  classes  have  been  tabu- 
lated against  age  below  the  mean  and  age  above  the  mean  as  follows: 


Age  at  First  Egg 

i 

igh 

Persistency 

Low  Persistency 

Below  population  mean 

1 

860 

387 

Above  population  mean 

i 

276 

656 

Totals 

1 

i 
1 

1136 

1043 

Coefficient    of    correlation -)--6816±.0077 

A  very  intimate  correlation  is  shown  by  tlie  above  coefficient  between  early 
sexual  maturity  and  high  persistency.  This  relationship  is  very  significant  to 
the  breeder,  disclosing  possible  genetic  linkage  between  two  desirable  inherit- 
ed traits  that  may  later  be  cleared  up  on  a  factorial  basis. 

5.     Correlation  Between  Weight  at  First  Egg  and  Annual  Persistency. 

Body  weight  is  a  convenient  standard  to  use  for  selection  purposes.  Weight 
in  poultry  is  inherited  on  a  multiple  factor  basis  according  to  Punnett  and 
Bailey  (1914).  If  weight  should  prove  a  criterion  of  persistency,  its  value 
for  culling  purposes  soon  after  pullets  begin  to  lay  is  very  evident.  Weight 
records  are  available  on  2125  of  the  birds  being  studied,  and  when  correlated 
with  persistency  give  the  following  constants: 


Number   of  birds 
Mean  weight  at  first  egg  . 
W^eight    standard   deviation 
Mean  annual  persistency  . 
Persistency  standard  deviation 
Coefficient  of  correlation  . 
Regression  weight  on  persistency 
Regression  persistency  on  weight 


2125 

5..58 

±.75 

302.64 

±58.00 

— .3225±.0131 
—.004 
—25.002 
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This  group  of  birds  averaged  about  five  and  one-half  pounds  at  first  egg 
and  the  extremes  are  3  and  9.5  pounds,  respectively.  Class  intervals  of  .5 
pound  were  used  in  making  these  studies.  Weight  shows  a  coefficient  of  vari- 
ability of  about  13  per  cent. 

The  coefficient  of  correlation  exliibits  something  of  a  tendency  for  light 
weight  and  high  persistency  to  move  together.  Such  a  coefficient  might  liave 
lieen  anticipated  from  the  fact  that  weight  and  age  at  first  egg  are  positively 
correlated  (Hays,  Sanborn  and  James,  1924),  and  because  hatching  date  and 
weight  at  first  egg  are  negatively  correlated  (Hays,  Sanborn,  and  James,  loc. 
cit.).  In  view  of  these  facts,  it  is  doubtful  if  weight  at  first  egg  is  a  true 
criterion  of  persistency. 

6.     Correlation  Between  Body  Weiciht  at  First  Egg  Below  the  Mean  and  High 
Persistency. 


Weight  at  First   Egg 

1      H 

igi. 

Persistency 

Low  Persistency 

Below  population  iiiean 

714 

468 

Above  population  mean 

417 

526 

Totals 

1131 

994 

Coefficient    of    correlation 


-f  .3161  ±.0132 


The  above  table  presents  the  absolute  correlation  between  weight  at  first 
egg  below  the  population  mean  and  high  persistency.  Those  birds  weighing 
less  at  first  egg  than  the  mean  of  the  whole  population  may  be  considered 
small  while  the  high  persistency  class  includes  only  those  individuals  laying 
for  315  days  or  more  before  molting. 

The  coefficient  of  correlation  is  positive  and  of  statistical  significance.  There 
is  a  tendency  for  the  persistent  class  to  weigh  less  at  first  egg  than  does  the 
low  persistency  class.  Although  the  correlation  is  significant,  it  is  not  pro- 
nounced and  probal)ly  does  not  imply  tliat  factors  for  rapid  growth  are  in- 
imical to  high  persistency. 

7.     Correlaiion  Between  Net  Winter  Rate  and  Annual  Persistency. 

In  order  to  discover  if  there  is  any  association  between  the  net  rate  of  lay- 
ing throughout  the  winter  season  and  persistency  of  laying  the  following  fall, 
a  correlation  table  was  made  between  winter  rate  and  persistency,  using  the 
2147  birds  with  records  for  both  characteristics.    The  constants  are  as  follows: 


Number  of  birds 

Mean   winter    rate 

Winter  rate  standard  deviation 

Mean   annual   persistency 

Persistency  standard  deviation 

Coefficient   of   correlation 

Regression  winter  rate  on  persistency 

Regression  persistency  on  winter  rate 


2147 
67.41 

±8.87 
302.98 
±59.03 
+.1835: 

-i-028 

4-L222 


:.0141 
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A  slight  hut  significant  correhition  is  found  to  exist  hetween  winter  rate  of 
laying  and  persistency.  This  correhition  indicates  that,  in  general,  there  is 
some  tendency  for  the  more  intense  winter  layers  to  persist  in  laying  later  in 
the  fall  than  do  less  intense  layers. 

8.     Correlation    Between    Winter    Rate    Greater    than    the    Mean    and    Hiyh 
Persistency. 

By  classifying  all  birds  with  higher  winter  rates  than  the  mean  of  the 
whole  population  as  high  for  rate,  and  by  classing  as  highly  persistent  ail  in- 
dividuals laying  for  315  days  or  more,  the  following  table  gives  the  correla- 
tion between  high  winter  rate  and  the  presence  of  possible  genetically  high 
persistency: 


Winter  Rate 

'l     H 

1 

igh 

Persiste 

ncy 

Low 

Persistency 

Above  population  mean 

6.51 

466 

Below  population  mean 

1 

484 

546 

Totals 

1135 

1012 

Coefficient   of   correlation +.2236 ±.0138 


The  above  tabidation  presents  a  moderate  degree  of  positive  correlation 
between  two  inherited  characteristics  concerned  in  liigh  fecundity.  The  very 
significant  fact  is  brought  to  light  tliat  high  winter  rate  and  high  jiersistency 
are  partially  complementary,  and  there  is  no  evidence  of  antagonism  between 
the  two. 

9.     Correlation  Betxveen  Lencitli  of   Winter  Pause  and  Annual  Persistency. 

The  presence  or  absence  of  winter  pause  has  been  shown  by  Hays  (1924) 
to  depend  upon  genetic  factors.  The  duration  of  the  pause,  however,  may 
depend  upon  environment  as  well  as  inheritance.  Most  environmental  forces 
affecting  the  dura-tion  of  pause  are  probably  beyond  control  of  the  breeder 
and  may  not  properly  be  considered  in  this  report.  This  section  is  devoted 
to  a  study  of  the  correlation  between  length  of  pause  and  persistency  as  has 
already  been  done  by  Hays  and  Sanborn  (1926b).  In  the  population  being 
studied  there  were  1348  birds  with  winter  pause  records  which  were  divided 
into  ten-day  class  intervals  and  the  following  constants  arrived  at: 


Number   of   birds 
Mean  length  of  winter  pause  . 
Pause  standard  deviation 
Mean  annual  persistency  . 
Persistency   standard   deviation 
Coefficient   of   correlation 
Regression  persistency  on  pause 
Regression  pause  on  persistency 


1348 
32.39 

±21.77 

309.03 

±54.89 

+.1017±.0182 

+.256 

+.040 
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Winter  pause  duration  is  subject  to  extreme  fluctuations.  Its  range  extends 
front  4  to  130  days.  The  magnitude  of  its  standard  deviation  indicates  that 
its  duration  is  affected  by  a  considerable  number  of  variables. 

The  above  coefficient  of  correlation  gives  a  statistically  significant  yet  far 
from  pronounced  correlation  between  length  of  winter  pause  and  annual  per- 
sistency. There  is  but  a  very  slight  tendency  for  long-pause  birds  to  persist 
longer  than  do  short-pause  birds. 


10.     Correlation  Between  Annual  Persistency  Above  the  Mean  and  the  Pres- 
ence of  Winter  Pause. 

This  section  is  devoted  to  a  consideration  of  the  presence  of  winter  pause 
and  annual  persistency  above  the  population  mean  of  303.20  days.  Such  a 
correlation  will  bring  out  any  possible  association  between  the  heritable  char- 
acteristic, winter  pause,  and  high  persistency  which,  in  this  instance,  means 
persistency  greater  than  the  mean  of  the  population  studied.  The  classifica- 
tion follows: 


Annual   Persistency 

1 

1         Pause 

1 

1     Non-Pause 

1 

Above  population  mean 

1              855 

1 

1              423 

1 

Below  population   mean 

1             493 

1 

1             378 

Totals 

i           1348 

801 

1 

Coefficient    of    correlation 


+.2156±.0139 


The  correlation  coefficient  is  significant  tiiough  of  only  moderate  magnitude. 
Possibly  winter  pause  birds  tend  to  lay  for  a  slightly  longer  period  than  do 
non-pause  birds  because  the  former  are  more  likely  to  be  early-hatched  (Hays 
and  Sanborn  1926b),  and  early-hatched  birds  tend  to  be  more  persistent  than 
late-hatched  birds.  The  exact  relation  between  pause  and  persistency  can 
only  be  discovered  through  the  partial  coefficient  of  correlation  and  will  be 
reported  in  a  later  publication. 


11.     Correlation  Between    Total  Days  Broody  ami  Annual  Persistency. 


The  heritable  trait,  broodiness,  will  next  be  considered  in  so  far  as  its  in- 
tensity as  measured  by  total  days  broody  is  correlated  with  persistency.  Only 
the  pullets  that  exhibited  broodiness  during  their  first  laying  year  are  used 
to  obtain  the  constants  below: 
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Number   of   birds 

Mean  total  days  broody  . 

Broody  standard  deviation 

Mean  annual  persistency  . 

Persistency  standard  deviation 

Coefficient  of  correlation  . 

Regression  clays  broody  on  persistency 

Regression  persistency  on  days  broody 


1037 

4.2.69 
±27.33 

294..05 

±6.1..82 

4-.0i5.32±.0209 

+.022 

+.126 


Intensity  of  broodiness,  as  measured  by  the  total  days  spent  in  l)roodiness 
during  the  pullet  year  is  subject  to  wide  fluctuations.  Its  standard  deviation 
shows  marked  variability  in  the  population.  In  view  of  this  fact,  it  seems 
probable  that  intensity  of  broodiness  depends  on  a  number  of  variables. 

The  small  and  statistically  insignificant  coefficient  of  correlation  indicates 
practical  independence  between  degree  of  broodiness  and  annual  persistency. 

12.     Correlation  Between  Annual  Persistency  Above  the  Mean  and  the  Pres- 
ence of  Broodiness. 

This  section  deals  with  the  absolute  relation  between  the  presence  of  the 
inherited  characteristic,  broodiness,  and  persistency  greater  than  the  mean  of 
the  population  studied.  Herein  lies  a  definite  basis  for  selection  which  may 
or  may  not  be  useful  in  Ijreeding  for  high  persistency.  The  following  results 
appear: 


Annual  Persistency 

1        Broody 

Non-broody 

Above  population  mean 

1              566 

715 

Below  population  mean 

1  ■            471 

390 

Totals 

i           1037 

1 

1105 

Coefficient  of  correlation 


—.2081  ±.0139 


The  above  negative  correlation  coefficient  is  statistically  significant  though 
it  does  not  reveal  an  intimate  correlation.  Eliminating  the  broody  character- 
istic should  in  some  measure  increase  annual  persisiency. 


(C)      The   Relatiox   Betweex   Persistency  and   Fecundity 


Since  high  annual  persistency  appears  to  be  a  desirable  characteristic  to 
develop  from  several  standpoints,  it  is  highly  desirable  that  its  relation  to 
both  winter  and  annual  egg  record  be  ascertained.  Both  relations  may  be 
considered  first  from  the  quantitative  standpoint  and  then  from  the  qualita- 
tive standpoint  by  use  of  long  and  short  correlation  tables,  respectively. 
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13.     Correlation  Betzt'een   Winter  Production  and  Annual  Persistency. 

Winter  production  during  the  pullet  year  is  represented  by  the  number  of 
eggs  laid  from  first  egg  to  the  end  of  February.  It  has  already  been  pointed 
out  by  many  workers  as  a  valuaVjle  criterion  of  annual  production.  Class 
intervals  of  ten  have  been  used  to  make  the  correlation  table  for  the  2151 
birds  with  winter  records.     Constants  computed  follow: 


Number   of    birds        .... 
Mean  winter  production   . 
Winter  production  standard   deviation 
Mean  annual  persistency  . 
Persistency    standard    deviation 
Coefficient  of  correlation  . 
Regression  production  on  persistency 
Regression  persistency  on  production 


2151 

62.49 

±25.44 

302.82 

±59.32 

+.4551  ±.011^ 
+.195 
+1.061 


The  degree  of  correlation  between  winter  production  and  annual  persistency 
is  positive  and  of  appreciable  magnitude.  Selection  for  persistency  based  on 
winter  records  should  be  of  consideralile  value.  Such  a  condition  might  be 
anticipated  in  view  of  the  high  correlation  between  early  maturity  and  winter 
production  and  between  early  maturity  and  persistency. 


14.     Correlation   Between    Winter   Production    Greater    Than    the   Mean    and 
hitfh  Persistency. 

In  the  tabulation  below  the  population  is  classified  into  four  qualitative 
groups,  namely,  high  winter  producers,  low  winter  producers,  possible  genet- 
ically highly  persistent,  and  possible  genetically  low  persistent.  The  correla- 
tion is  then  determined  between  production  above  the  mean  and  high  per- 
sistency. 


Winter  Production 

1     ^ 

1 

igh 

Persistency 

Low  Persistency 

Above  population  mean 

1 

1 

712 

345 

Below  population  mean 

1 
1 

424 

670 

Totals 

\ 

1136 

1015 

Coefficient  of  correlation 


+.5306±.0104 


This  coefficient  of  correlation  demonstrates  a  positive  relation  between  iiigh 
winter  egg  record  and  high  persistency.  In  otiier  words,  selection  based  on 
winter  records  greater  tiian  the  average  should  increase  the  percentage  of 
late-molting  or  persistent  birds. 
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15.     Correlation  Between  Annual  Production  and  Annual  Pemistency. 

Other  conditions  being  equal,  any  increase  in  persistency  sliould  l)e  accom- 
panied by  an  increase  in  annual  egg  yield.  These  are  purely  quantitative  rela- 
tions and  in  this  manner  some  information  concerning  the  value  of  high  per- 
.sistency  from  the  fecundity  standpoint  may  be  ascertained.  The  same  popu- 
lation of  2179  individuals  is  tabulated,  using  ten-day  classes  for  production, 
to  obtain  the  following  constants: 


Number  of   birds       .... 
Mean  annual  production  . 
Production  standard  deviation 
Mean    annual    persistency 
Persistency  standard  deviation 
Coefficient  of  correlation  . 
Regression  production  on  persistency 
Regression  persistency  on  production 


2179 

177.46 
±44.73 

300.47 
±62.64 

+.7082: 

-f-..506 

-f.992 


.0072 


The  above  coefficient  reveals  an  intimate  correlation  between  annual  egg 
yield  and  annual  persistency  or  the  length  of  the  laying  year.  These  data 
furnish  definite  evidence  to  commend  the  practice  of  emphasizing  late  molt- 
ing in  breeding  for  high  fecundity.  On  the  average,  any  increase  in  persist- 
ency within  the  limits  of  the  pullet  laying  year  is  advantageous. 


16.     Correlation    Between    Annual    Production    Above    the    Mean    and    High 
Persistency. 

By  classifying  all  birds  as  high  producers  if  they  laid  more  eggs  than  the 
population  mean  of  177.46,  and  as  high  in  persistency  those  birds  that  laid 
for  not  less  than  315  days  before  molting,  a  definite  relation  between  high 
production  and  high  persistency  may  be  established. 


Annual  Production 


I  I 

I     High  Persistency     |     Low  Persistency 


Above  population  mean 


872 


280 


Below  population  mean 


264 


763 


Totals 


1136 


1043 


Coefficient  of  correlation 


-|-.8000±.0052 


The  above  coefficient  of  correlation  establishes  a  very  intimate  relation  be- 
tween the  presence  of  possible  genetic  high  persistency  and  annual  egg  yield 
above  the  average  of  the  total  population.  This  fact  points  to  high  persist- 
ency as  being  closely  associated  with  high  annual  fecundity.  High  persist- 
ency must,  therefore,  be  classed  as  a  trait  of  vital  importance  in  breeding  for 
fecundity  and  one  that  should  be  stressed  greatly  by  the  breeder.  Should 
high  persistency  breed  as  a  true  recessive,  it  would  be  a  comparatively  simple 
matter  to  establish  the  characteristic  in  the  laying  flock. 
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Discussion  axd  Summary. 


Annual  persistency  is  a  characteristic  bearing  a  vital  relationship  to  fecund- 
ity. Its  duration  is  affected  by  environmental  influences  and  by  inherited 
traits  concerned  in  fecundity.  No  conclusive  evidence  is  presented  in  this 
report  to  indicate  that  high  persistency  behaves  as  a  simple  recessive  in  in- 
heritance as  has  been  suggested  by  Hurst  (loc.  cit.).  In  this  climate  persist- 
ency may  be  increased  to  some  extent  by  hatching  before  April  15,  with  such 
birds  as  are  studied  here.  Early  sexual  maturity,  non-broodiness  and  high 
winter  rate  probably  show  some  linkage  with  high  persistency.  At  any  rate, 
there  is  no  evidence  of  antagonism  in  attempting  to  combine  these  desirable 
traits  in  the  same  individual.  Valuable  information  for  selection  purposes 
has  been  disclosed  by  these  studies.  Partial  correlation  coefficients  will  be 
used  in  a  later  publication  to  remove  some  complications. 

The  general  relation  of  persistency  to  winter  and  annual  production  for 
the  whole  population  studied  is  shown  in  the  following  table: 

Character  of  Birds  "Winter  Production     Annual  Production 

Persistency  above  population  mean  69.84  198.59 

Persistency  below  population  mean  51.57  145.67 

Persistency  of  3l5  days  or  more  71.13  201.98 

(Mean  347  days) 

Persistency  below  315  days  52.83  150.75 

(Mean  249  days) 

Mean  Persistency  by  Years 

Year  Number  of  Birds  Average  Persistency 

1916  278  247.53 

1917  347  280.74 

1918  194  285.49 

1920  125  325.29 

1921  314  301.00 

1922  379  329.67 

1923  317  316.33 

1924  225  320.47 
Total   and  average                  2179  300.19 

The  cliief  findings  of  this  report  may  be  summed  up  as  follows: 

1.  Early  hatching  is  moderately  correlated  with   high   annual  persistency. 

2.  Age  at  first  egg  is  very  intimately  negatively  correlated  with  high  per- 
sistency. 

3.  Weight  at  first  egg  shows  significant  negative  correlation  to  persistency. 

4.  Winter  rate  of  laying  is  moderately  correlalcd  witli  persistency.  The 
two  traits  appear  to  be  partially  complementary. 

5.  Length  of  winter  pause  is  but  slightly  positively  correlated  witli  per- 
sistency. 

G.     Total   days   broody  is   not   significantly   correhitcd  with   ]>ersistency. 

7.  The  presence  of  l)roodiness  sliows  a  fair  negative  correlation  to  iiigh 
persistency. 
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8.  Winter   production    and   persistency   are    rather   significantly   positively 
correlated. 

9.  Annual   production   is   pronouncedly   correlated   with   persistency. 

10.  Persistency  behaves  as  a  trait  much  to  be  desired  from  the  production 
standpoint. 
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THE  THERAPEUTIC  EFFICIENCY  OF 

AVIAN  DIPHTHERL\,  ROUP,  AND  BIRD  POX 

VACCINES  AND  BACTERINS 


By   Norman   J.    Pyle 


Avieui  diptheria,  roup  and  bird  pox  cause  serious  loss  to  Massachusetts 
poultrymen  by  decreasing  egg  production  during  the  season  when  eggs  are 
bringing  the  highest  prices.  In  this  bulletin  the  Department  of  Veterinary 
Science  and  Animal  Pathology  reports  results  of  their  study  of  the  prob- 
lem. A  titrable  virus  was  found  to  be  the  cause  of  all  three  types  of  the 
disease.  None  of  the  commercial  vaccines  produced  immunity,  neither  did 
they  effect  a  cure  v^rhen  the  disease  was  present,  although  they  caused  a 
slight  improvement  in  the  general  condition  of  the  birds.  Autogenous 
bacterins,  when  used  in  the  early  stages  of  the  disease,  caused  an  improve- 
ment in  the  general  health  of  the  birds,  but  were  not  of  sufficient  value 
to  make  their  use  economically  profitable. 
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THE  THERAPEUTIC  EFFICIENCY  OF  AVIAN  DIPHTHERIA, 

ROUP,  AND  BIRD  POX  VACCINES  AND  BACTERINS 

Bv  NORMAN  J.  PYLE 


Introduction 


Avian  diphtheria,  roup,  and  bird  pox  have  caused  serious  financial  losses 
to  the  poultry  industry  of  Massachusetts  during  the  fall  and  winter  months 
of  past  years.  Diphtheritic  roup  has  been  the  predominating  form  of  the  dis- 
ease. It  has  not  been  attended  with  great  mortality,  but  has  become  of  grave 
economic  importance  because  it  has  caused  a  decrease  in  production,  occurring 
at  a  time  of  the  year  when  poultry  products  bring  maximum  prices. 

Two  biological  products,  a  powdered  pox  virus  vaccine  and  an  avian  mixed, 
infection  bacterin,  have  been  used  extensively  in  an  attempt  to  control  the 
disease.  The  results  obtained  following  the  use  of  the  preparations  have  been 
confusing.  Some  reports  claim  the  vaccine  to  be  100  per  cent  efficient,  while 
others  claim  it  to  be  an  absolute  failure. 

Many  factors  contribute  towards  the  efficiency  of  tlie  vaccine  and  bacterin. 
It  is  of  primary  importance  to  ascertain  the  nature  of  the  causative  micro- 
organism or  virus  and  whether  it  is  incorporated  in  either  of  the  preparations. 
When  this  is  accomplished,  it  is  assured  that  either  the  vaccine  or  bacterin  is 
the  logical  product  to  develop  specific  antibodies  against  the  disease. 

It  is  also  necessary  to  determine  whether  avian  diphtheria,  roup,  and  bird 
pox  are  separate  etiological  entities  or  various  manifestations  of  a  common 
cause.  On  the  answer  to  this  problem  depends  the  need  for  one  common 
vaccine  or  bacterin  or  for  separate  ones  for  each  entity. 

Historical. 

Moore  (1),  a  pioneer  American  worker  on  avian  diphtheria  and  roup,  iso- 
lated a  non-motile,  pathogenic  bacillus  from  lesions  of  the  disease.  He  claimed 
that  this  organism  was  "apparently  the  etiological  factor".  He  was,  unable, 
liowever,  to  determine  its  specificity  for  the  affection.  Harrison  and  Streit 
(2)  demonstrated  that  Bacillus  pyocyaneus  would  produce  typical  lesions  of 
avian  diphtheria  and  roup.  These  authors  also  found  a  second  virulent  bac- 
terium associated  with  the  diseases,  which  they  called  the  roup  bacillus  or 
B.  cacosmos.  Hausser  (3),  Bordet  and  Tally  (4),  Beach,  Lothe  and  Halpin 
(5),  and  Crofton  (6)  have  all  added  specific  organisms  to  the  long  list  of 
causative  factors. 

Bird  pox  or  contagious  epithelioma  has  not  been  studied  from  the  stand- 
point of  its  etiology  to  the  extent  that  has  avian  diphtheria.  Marx  and  Sticker 
(7)  reported  investigations  wherein  they  found  a  filtrable  virus  to  be  the 
cause  of  bird  pox.  Schmid  (8)  and  Sigwart  (9)  confirmed  this  work. 
V.  Betegh  (10),  De  Blieck  and  V.  Heelsbergen  (11),  and  others  advanced  the 
theory  that  all  forms  of  the  disease  are  caused  by  one  and  the  same  virus. 

Several  references  in  the  early  literature  maintain  that  the  various  poxes,, 
skin  eruptions,  and  variola  affecting  animal  life  are  all  caused  by  a  common 
virus,  which  adapts  itself  over  a  period  of  successive  generations  to  a  specific 
host.  If  this  were  true,  vaccinia  or  cowpox  would  have  an  etiological  rela- 
tionship to  bird  pox. 
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Lowenthal,  Kadowaki,  and  Kondo  (12)  were  able  to  transmit  vaccinia  to 
the  fowl  through  five  successive  generations,  but  the  affections  became  less 
and  less  pronounced  and  finally  died  out.  Fowls  recovering  from  vaccinia 
were  immune  to  vaccinia,  and  those  recovering  from  bird  pox  were  immune  to 
bird  pox.  They  were  unable  to  produce  a  neutral  or  combination  immunity 
and  concluded  that  the  causes  of  vaccinia  and  bird  pox  were  very  different. 

Experimental  Data  on  the  Etiology  of  Avian  Diphtheria 
Roup,  and  JBird  Pox. 

Bacteriological  examinations  of  diphtheritic  patches  were  made  and  many 
organisms  were  isolated,  the  majority  of  which  were  contaminating  invaders. 
In  order  to  avoid  this  the  patches  were  aseptically  removed  and  the  bacteri- 
ological examination  made  directly  from  the  underlying,  denuded  surface.  The 
same  technic  was  employed  in  the  pox  form  of  the  disease;  that  is,  bacterio- 
logical cultures  were  made  from  the  pitted  areas  after  removal  of  the  pox 
scabs. 

Pseudomonas  aeruginosa  {Bacillus  pyocyaneus)  was  found  associated  with 
pox  and  diphtheritic  lesions.  This  organism  has  been  previously  observed  in 
diphtheritic  roup  by  Harrison  and  Street  (2),  Hausser  (3),  Jackley  (13), 
Kaupp  (14),  and  others.  Various  other  pyogenic  bacteria  were  isolated, 
namely.  Staphylococcus  aureus,  Oaffkya  {Staphylococcus)  tetragena,  and 
Staphylococcus  albus.  A  Pasteurella  crotcic/a-like  organism  was  isolated  from 
infected  birds  suffering  with  avian  diphtheria,  also  one  similar  to  the  roup 
bacillus  or  Bacillus  cacosmus  of  Harrison  and  Streit  (2). 

These  organisms  are  at  least  prominent  secondary  invaders,  but  their  ability 
to  cause  diphtheritic  roup  is  in  doubt.  Pseudomonas  aeruginosa,  when  found 
in  an  infected  flock,  was  readily  isolated  from  the  heart  blood,  liver,  and  spleen 
of  those  birds  dead  of  the  disease.  The  organism  was  injected  into  the  wing 
veins  of  several  healthy  birds  and  death  ensued  in  from  fifty-six  to  eighty- 
four  hours.  The  germ  was  recovered  from  the  dead  fowls,  especially  from 
exudates  in  the  nasal  passages,  indicating  that  the  organism  was  associated 
with  roup.  Other  experiments  with  the  organism,  such  as  injection  beneath 
the  skin  and  application  to  scarified  wounds  of  the  comb,  wattles,  and  mem- 
branes of  the  mouth,  failed  to  produce  any  type  of  the  disease. 

Fresh  pox  scabs  obtained  from  a  Massachusetts  infected  flock  were  dried, 
passed  through  a  coffee  mill,  and  finally  pulverized  in  a  ball  mill.  One  gram 
of  this  powdered  virus  was  macerated  for  twelve  hours  and  afterwards  tritur- 
ated in  100  cc.  of  physiological  salt  solution.  It  was  then  passed  through  a 
controlled  Berkefeld  filter  of  medium  porosity.  The  filtrate  was  vigorously 
rubbed  into  the  scarified  comb  and  wattles  of  healthy  birds  and  failed  to 
reproduce  the  disease  in  forty-three  days.  These  birds  were  susceptible  to 
avian  diphtheria  and  bird  pox  for  they  later  succumbed  to  inoculation  with  the 
unfiltered  virus.  The  experiment  was  repeated,  using  scab  virus  from  two 
other  States,  and  again  using  a  filter  of  medium  porosity.  The  results  were 
the  same.  The  experiments  were  controlled  by  the  respective  unfiltered  scab 
viruses  which  produced  tj-pical  pox  lesions  in  the  usual  incubation  period. 

It  is  knoM'n  that  the  filtrable  virus  of  smallpox  will  not  pass  through  a 
filter  of  fine  porosity,  but  will  pass  through  one  of  coarser  porosity.  Accord- 
ingly, Berkefeld  filters  No.  V  (coarse)  were  next  used  and  the  results  recorded 
in  the  following  table.     The  filtrate  proved  "sterile"  upon  cultural  examination. 
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Interpretation 

1.  The  filtered  virus  produced  pox,  roup,  and  avian  diplitheria,  indicating 
tliat  one  and  the  same  virus  is  capable  of  causing  all  forms  of  the  disease. 

2.  Bird  No.  2  had  a  simple  catarrh  wlicn  inoculated.  This  evidently  low- 
ered the  resistance  of  nuicous  meuibrance  surfaces  and  avian  diphtheria 
followed. 

3.  The  incubation  period  of  the  filtered  virus  was  from  twelve  to  eigiiteen 
days,  while  in  the  case  of  the  unfiltered  virus  it  ranged  from  seven  to  nine 
days.  The  filtered  virus  also  produced  a  less  pronounced  form  of  tlie  infec- 
tion than  did  the  unfiltered  virus.  These  latter  two  points  confirm  the  work 
of  Schiiiid   (8)   in  1909. 

A  bacteriological  examination  of  the  unfiltered  powdered  virus  revealed 
several  secondary  invaders,  such  as  Pseudomonas  aeruginosa  and  various 
Stapiiylococci.  These  organisms  undoubtedly  assisted  the  unfiltered  virus  in 
causing  a  shorter  period  of  incubation  and  a  more  pronounced  form  of  the 
disease. 

The   Uniformity  of  the  Virulence   of  Commercial  Viruses. 

Before  studying  the  efiiciency  of  the  powdered  pox  virus  vaccines,  it  was 
desirable  to  ascertain  the  strength  of  the  viruses  which  make  up  these  com- 
mercial products. 

Four  groups  of  birds  were  inoculated  on  October  5th  with  four  different 
strains  of  powdered  pox  virus.  The  course  of  the  disease  subsequent  to  the 
inoculation  is  represented  by  the  respective  lines  A,  B,  C,  and  D  in  the  fol- 
lowing graph.  Virus  A  was  obtained  on  October  1  from  a  natural  infection 
in  Massachusetts  and  virxises  B,  C,  and  D  were  of  commercial  origin. 
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Chart  I.     Variance  in  Strength  of  Powdered  Pox  Viruses. 

-|-     Period  of  incubation. 
-|--|-     Appearance  of  a  few  or  several  well  formed  pox  nodules. 
-|--|--|-     Appearance  of  many  pox  nodules  of  mature  development. 
-|--|--j--j-     Maximum  development  of  pox  nodules. 
Downward  curves — Periods  of  recovery. 


Virus  A  showed  the  greatest  potency.  The  period  of  incubation  was  seven 
days,  the  disease  reaching  its  maximum  development  three  days  later,  and 
death  following  within  twenty-three  days  with  no  appreciable  evidence  of 
recovery. 

Virus  B  showed  the  greatest  potency  of  the  three  commercial  stock  viruses. 
The  period  of  incubation  was  eight  days,  maximum  development  four  days 
later,  and  complete  recovery  in  twenty-two  days  more. 
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Virus  C  presented  an  incubation  period  of  nine  days,  maximum  develop- 
ment fifteen  daj-s  later,  and  complete  recovery  within  an  additional  six  days. 

Virus  D  was  very  weak.  The  period  of  incubation  was  twelve  days.  There 
was  i^ractically  no  further  development  of  pox  and  recovery  soon  took  place. 

Interpretation. 

The  degree  of  efficiency  of  the  powdered  pox  virus  vaccine  depends  upon 
the  potency  and  antigenicity  of  the  virus  of  which  it  is  composed.  The  fol- 
lowing conclusions  are  then  evident: — 

1.  The  viruses,  being  non-uniform  in  potency,  would  produce  vaccines  of 
varying  efficiency. 

2.  A  method  of  standardizing  the  virus  and  vaccine,  which  is  lacking  at 
the  present  time,  would  be  essential  to  the  efficiency  of  the  vaccine. 

3.  An  autogenous  virus  would  produce  a  vaccine  of  greater  value  than  one 
composed  of  a  stock  virus. 


The  Efficiexcy  of  Powdered  Pox  Vjuus  Vaccines. 

The  powdered  pox  virus  vaccine  was  first  used  by  Manteufel  (15)  and 
by  Hadley  and  Beach  (16).  The  vaccine  as  commercially  distributed  to-day 
is  a  development  of  the  original  methods  of  these  workers. 

Scabs  collected  from  pox  nodules  are  the  source  of  the  virus.  In  order  to 
produce  large  quantities  of  scabs  it  is  necessary  to  maintain  a  flock  of  young 
cockerels,  preferably  white  leghorns.  The  combs  and  wattles  are  scarified 
and  the  powdered  scab  virus  after  being  "emulsified"  in  physiological  salt 
solution  is  vigorously  rubbed  into  the  wounded  areas.  Typical  pox  scabs  will 
develop  and  mature  on  susceptible  birds  in  from  seven  to  twelve  days.  The 
scabs  are  then  collected,  thoroughly  dried,  passed  through  a  coffee  mill,  and 
finally  pulverized  in  a  ball  mill.  The  product  is  stored  away  as  the  stock 
virus. 

The  vaccine  is  made  by  takinpc  I  aram  of  the  powdered  virus  and  thoroughly 
triturating  it  in  100  cc.  of  physiological  salt  solution.  It  is  then  attenuated 
at  55°  C.  for  one  hour  in  a  water  bath.  Finally  it  is  filtered  through  sterile 
cheesecloth  into  vaccine  bottles,  and  after  cooling  is  ready  for  use.  The  entire 
procedure  should  be  handled  in  as  sterile  a  manner  as  possible.  The  vaccine 
should  be  used  within  ten  to  fifteen  days  after  it  is  manufactured  because  it 
deteriorates  rapidly. 

In  the  following  experiments  having  to  do  with  the  efficiencj^  of  the  powdered 
pox  virus  vaccines  each  bird  was  housed  in  a  separate  compartment.  Tlie 
final  conclusions  are  based  on  a  repetition  of  experiments  and  the  average 
reaction  of  a  group  of  birds.  The  vaccine  used  was  manufactured  as  described 
by  J.  R.  Beach  (17),  a  brief  description  of  which  is  given  above. 

Experiment  1. 

Part  A. 

A  freslily  made  vaccine,  comj^osed  of  virus  B,  was  administered  subcutane- 
ously  to  a  grouj)  of  six  healthy  birds,  1  cc.  being  given  to  eacli  bird  beneath 
the  skin  of  the  breast  under  tiie  right  thigh.  The  group  was  divided  into  three 
lots  of  two  birds  each. 

Lot  1.     Fourteen  days  after  vaccination  hotli  liirds  were  inoculated  on  comb 
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and  wattles  with  virus  B.  Pox  nodules  developed  eight  days  later  and  readied 
a  niaxiniuin  growth  in  an  additional  ten  days. 

Lot  2.  Twenty-six  days  after  vaccination  both  birds  were  inoculated  on. 
comb  and  wattles  with  ^•irus  B.  A  mild  pox  developed  eight  days  later,  but 
soon  disappeared  without  further  development. 

Lot  3.  Forty-two  days  after  vaccination  both  birds  were  inoculated  on  comb 
and  wattles  with  virus  B.  Pox  was  pronounced  eight  days  later,  one  bird 
showing  diphtheritic  patches  in  mouth  as  well  as  pox. 

Control:  two  non-vaccinated  birds  inocidated  with  virus  B.  Incubation 
period  of  eight  days,  maximum  development  four  dajs  later. 

Part  B. 

Two  injections  of  a  virus  B  vaccine  were  given  a  second  group  of  six  birds 
in  the  same  manner.  The  second  injection  was  given  six  days  after  the 
first.  Ihe  group  was  likewise  divided  into  three  lots  of  two  birds  each,  and 
inoculated  with  virus  B  fifteen,  thirty,  and  forty-two  days  resiaectively  after 
the  second  injection. 

Lot  I.  Incubation  period  of  ten  days,  pox  becoming  pronounced  five  days 
latei*. 

Lot  2.  Slight  pox  developed  in  eight  days  in  only  one  bird,  clearing  up 
within  the  next  seven  days.     Second  bird  showed  no  evidence  of  the  disease. 

Lot  3.     Pox  developed  in  ten  days,  persisting  for  three  weeks  in  a  mild  form. 

Control:  two  non-vaccinated,  healthy  birds  inoculated  with  virus  B.  Pox 
developed  in  eight  days,  reaching  a  maxiuaun  development  four  days  later. 

Part  C. 

Three  injections  of  a  virus  B  vaccine  were  given  a  third  group  of  six  birds 
at  intervals  of  six  days.  The  group  was  again  divided  into  three  lots  of  two 
birds  each,  and  inoculated  with  virus  B  sixteen,  thirty-one,  and  forty-two  days 
respectively  after  the  third  injection. 

Lot  1.     Pox  developed  in  eleven  days  and  persisted  in  mild  form. 

Lot  2.  Pox  developed  in  eight  days  and  became  pronounced  in  another 
week. 

Lot  3.  Pox  developed  in  twelve  days  and  persisted  in  mild  form  for  three 
weeks. 

Control:  two  non-vaccinated,  healthy  birds  inoculated  with  virus  B.  Pox 
developed  in  eight  days,  reaching  a  maximum  development  three   days  later. 

Result. 

One,  Lwo,  and  three  injections  of  the  vaccine  failed  to  produce  an  absolute 
protection  against  artificial  infection  with  homologous  virus  B. 

Experiment  2. 
Part  A. 

This  experiment  was  similar  to  Experiment  1,  except  that  the  vaccine  was 
made  of  virus  C  and  the  check  inoculations  were  made  with  virus  B.  The 
first  group  of  six  birds  was  given  a  1  cc.  injection  of  the  vaccine,  divided  into 
tliree  lots  of  two  birds  each,  and  inoculated  with  virus  B  seventeen,  twenty- 
six,  and  forty  days  respectively  after  the  vaccine  injection. 

Lot  1.  Pox  developed  nine'  days  later,  grew  worse,  ahd  death  followed  in 
one  bird. 

Lot  2.  Pox  developed  within  eight  days,  but  in  weak  form,  and  cleared  up 
in  two  weeks. 

Lot  3.  Pox  developed  within  eigiit  days  in  one  bird  and  diphtheritic  roup 
within  ten  days  in  the  other. 

Control:  two  non-vaccinated,  healthy  birds  inoculated  with  virus  B.  Pox 
developed  in  nine  days,  reaching  a  maximum  development  four  days  later. 
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A  second  group  of  six  healthy  birds  was  given  two  injections  of  a  virus  C 
vaccine  of  1  cc.  each  at  five  day  intervals.  The  group  was  divided  into  lots 
I,  2,  and  3  and  inoculated  with  virus  B  sixteen,  thirty,  and  forty  dajs  re- 
spectively after  the  second  vaccine  injection. 

Lot  1.     Pox  developed  in  ten  days  and  persisted  in  a  mild  form. 

Lot  2.  Pox  developed  in  eight  days  in  both  birds  and  avian  diphtheria  in 
one  bird  of  the  lot. 

Lot  3.  Pox  develoj^ed  in  eight  days,  becoming  pronounced,  and  complicated 
with  roup. 

Control:  two  non- vaccinated,  healthy  birds  inoculated  with  virus  B.  Pox 
developed  in  eight  daj's  and  reached  a  maxinunn  development  three  days  later. 

Part  C. 

A  third  group  of  six  healthy  birds  was  given  three  injections  of  a  virus  C 
vaccine  of  1  cc.  each  at  five  day  intervals.  The  group  was  divided  into  lots 
1,  2,  and  3  and  inoculated  with  virus  B  fifteen,  thirty,  and  forty-one  days 
respectively  after  the  third  vaccine  injection. 

Lot  1.  Pox  developed  in  ten  days  and  persisted  in  severe  form  for  three 
weeks. 

Lot  2.     A  slight  pox  developed  in  eight  days,  persisting  in  a  mild  form. 

Lot  3.     Pox  developed  in  eight  days,  liecoming  severe  and  persisting  as  such. 

Control:  two  non-vaccinated,  healthy  birds  inoculated  with  virus  B.  Pox 
developed  in  eight  days  and  reached  a  maximum  development  four  days  later. 

ResiiU. 

One,  two,  and  three  injections  of  the  vaccine  failed  to  produce  an  absolute 
protection  against  artificial  infection  with  heterologous  virus   B. 

Other  vaccine  and  virus  combinations  were  used,  such  as  a  vaccine  made  of 
virus  B,  and  its  immunizing  ability  checked  with  virus  C.  The  results  were 
comparable  to  experiments  1  and  2. 


Infection  by  Contact. 

A  healthy,  young  cockerel  was  added  to  each  lot  of  the  foregoing  experi- 
ments after  the  disease  developed  in  the  supposedly  immune  birds.  This  addi- 
tion of  a  strange  bird  to  each  lot  of  birds  instigated  fights,  and  minor  wounds 
of  the  comb  followed.  This  allowed  a  point  of  entrance  for  the  virus  which 
contaminated  the  food,  water,  and  litter.  Pox  developed  in  about  50  per  cent 
of  those  birds  in  contact  with  the  diseased  ones.  The  infection  persisted  in  a 
mild  form,  never  reaching  the  severity  evidenced  in  those  birds  with  which 
they  were  in  contact. 

Experiment  3. 

An  effort  was  made  to  determine  the  curative  value  of  the  vaccine.  A 
group  of  twelve  birds  was  inoculated  with  virus  C.  Pox  nodules  appeared  in 
nine  days  and  a  moderate  degree  of  development,  which  proved  to  be  the  maxi- 
mum, followed  in  seven  days.  The  group  was  then  divided  into  two  lots  of 
six  l)irds  each  and  placed  in  separate  pens.  A  virus  C  vaccine,  in  a  1  cc.  dose 
was  administered  to  each  bird  of  one  lot,  the  other  lot  being  used  as  the  con- 
trol. No  apparent  decrease  in  number  and  severity  of  the  pox  nodules  fol- 
lowed the  injection  of  the  vaccine.  The  injected  lot,  however,  ajipeared  briglit- 
er  and  more  active,  and  loss  of  flesh  was  arrested  after  seven  days  following 
the  injection.  The  non-injected  lot  steadily  lost  flesh  for  two  weeks,  but  from 
then  on  gained  in  general  appearance  and  physical  conditions. 
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The  use  of  the  vaccine  as  a  curative  measure  resulted  in  a  slight  improve- 
ment in  the  general  condition  of  the  treated  birds,  I)ut  did  not  cause  any 
diminution  in  number  or  extent  of  the  lesions. 


OxE  Attack  of  Bird  Pox  Confers  ax   Immuxity. 

All  birds  recovering  from  the  infection  during  the  experiments  were  held 
over  for  future  use.  Approximately  fifty  days  follov^^ing  complete  recovery 
from  both  types  of  the  disease,  a  group  of  such  birds  was  inoculated  wtih 
viruses  B  and  C.  Lesions  of  the  disease  failed  to  develop,  indicating  that  one 
attack  of  the  disease,  whether  of  avian  pox  or  diphtheritic  type,  confers  an 
jmnumity  of  at  least  fifty  days'  duration.  Four  healthy  birds  which  served 
as  controls  developed  pox  in  eight  days  with  virus  B,  and  in  nine  days  with 
virus  C. 

This  actively  acquired  immunity  is  undoubtedly  of  greater  duration  than 
that  demonstrated  by  the  above  experimental  data.  Evidence  indicates  that  it 
lasts  from  two  months  to  two  years,  depending  upon  the  virulence  of  the  infec- 
tion among  the  birds  which  acquire  this  protection. 


The  Efficiexcv  of  Bacterins. 

Several  infected  flocks  were  available  during  the  fall  and  winter  of  the  past 
year  for  treatment  with  bacterins.  Autogenous  bacterins  were  resorted  to  for 
the  control  of  the  outbreaks.  Eleven  different  organisms,  aside  from 
the  common  Subtilis  group,  etc.  contaminators,  were  isolated  from  diseased 
birds  obtained  from  five  outbreaks  of  bird  pox  and  avian  diphtheria.  These 
organisms  were  not  constantly  present  in  all  cases  of  the  disease,  and  as  has 
been  previously  stated,  they  are  secondary  invaders  only.  It  appears,  there- 
fore, that  an  autogenous  bacterin  is  indicated  in  preference  to  a  stock  bacterin. 
Also,  such  a  preparation  is  limited  to  the  control  of  secondary  complications 
of  the  disease. 

Commercial  avian  mixed  infection  bacterins  were  not  used.  Their  bacterial 
content  does  not  correspond  to  the  specific  bacteria  isolated  from  lesions  of 
birds  afPected  with  the  disease  as  it  exists  in  Massachusetts.  McNutt  (18)  in 
referring  to  experimental  data  on  the  use  of  such  a  biologic  concludes,  "In 
every  case  Lhe  death  loss  among  the  treated  equaled  or  exceeded  the  loss  among 
the  untreated.     Usually  the  loss  was  greater  among  the  treated." 


Flock  1. 

A  pen,  consisting  of  112  birds  affected  with  both  pox  and  avian  diphtheria, 
the  latter  predominating,  was  treated  with  an  autogenous  bacterin.  Several 
of  the  worst  cases  of  both  forms  of  the  disease  were  examined  bacteriologic- 
ally  and  the  following  organisms  isolated:  Staphylococci  aureus  and  albvs, 
Oaffkya  (Staphylococcus)  tetragena,  and  an  unknown,  gram  negative,  short, 
rod-shaped  organism  of  the  colon  group.  The  bacterin,  composed  of  these 
organisms,  was  standardized  so  that  one  dose  of  1  cc.  contained  2,000,000,000 
organisms. 
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An  initial  injection  of  1  cc.  was  given  to  80  birds  of  the  pen,  selected  prom- 
iscuously, and  32  birds  remained  uninjected  as  controls.  All  birds  were  laying 
well  prior  to  the  outbreak  of  the  infection.  Both  the  injected  and  control 
groups  averaged  43  per  cent  production  at  the  time  the  first  symptoms  of 
the  disease  were  noticed.  Three  days  prior  to  the  first  injection  the  egg  pro- 
duction of  both  groups  dropped  to  18  per  cent.  Fifty  per  cent  of  the  total 
number  of  birds  showed  symptoms  of  one  or  more  forms  of  the  disease.  There 
was  no  appreciable  decrease  in  number  or  extent  of  lesions  or  increase  in 
egg  production  of  both  groups  during  the  next  few  days.  The  infection  ap- 
peared to  he  arrested,  however.  Nine  dajs  following  the  first  injection,  a 
second  one  of  the  same  dose  was  given.  Tliree  days  afterward  the  injected 
group  of  layers  improved  in  general  condition  and  the  egg  production  began 
to  increase  gradually.  The  condition  and  production  of  the  control  group 
remained  at  a  standstill.  These  results  were  evident  in  the  same  proportions 
for  the  following  two  weeks,  at  the  end  of  which  time  the  last  reading  was 
taken.  The  injected  group  had  reached  41  per  cent  egg  production  and  the 
control  group  averaged  35  per  cent.  Lesions  of  the  disease  persisted,  however, 
in  all  birds,  but  were  somewhat  less  extensive  in  tj'pe. 

In  estimating  the  percentage  of  egg  production  care  was  taken  to  consider 
factors  other  than  disease,  which  would  tend  to  influence  it. 

Results. 

Tiie  administration  of  the  autogenous  bacterin  was  followed  by  an  improve- 
ment in  the  general  condition  and  production  of  the  injected  group.  No 
diminution  in  number  or  extent  of  the  lesions  was  noted.  Local  treatment  of 
the  lesions  would  probably  have  served  the  purpose. 

Flock  2. 

An  autogenous  bacterin  was  administered  to  a  second  flock  affected  with 
avian  diphtheria.  The  following  organisms,  which  were  used  to  make  tlie 
bacterin,  were  isolated  from  typical  cases  of  the  affection:  Staphylococci 
auretis  and  albus,  Oaffkya  {Staphylococcus)  tetragena,  a  gram  negative,  siiort 
rod,  bi-polar  staining  bacillus,  and  an  organism  of  the  Escherichia  group, 
typical  of  Escherichia  schaefferi. 

A  severe  infection  of  a  similar  nature  had  existed  in  these  same  pens  dur- 
ing the  previous  season.  At  the  time  of  the  injection  a  moderate  degree  of 
the  infection  was  present  in  the  birds  of  houses  1,  2,  and  3.  One  injection  of 
1  cc.  of  the  bacterin,  having  a  concentration  of  2,000,000,000  organisms  per  cc, 
was  given  each  bird.  Previous  to  the  treatment  the  egg  production  had 
dropped  to  40  per  cent.  From  four  to  six  weeks  later  when  final  readings 
v/ere  made  the  production  had  increased  to  66  per  cent.  House  1  contained 
2.8  per  cent  injected  birds  showing  mild  symptoms  of  the  disease  as  opposed 
to  11  per  cent  of  the  non-injected  birds  or  controls  in  the  same  condition. 
House  2  showed  12.3  per  cent  infection  in  injected  birds  and  30  per  cent  in- 
fection in  the  controls.  House  3  showed  5.4  per  cent  infection  in  injected 
birds  and  41.7  per  cent  infection  in  the  controls.  No  attempt  was  made  to 
treat  the  symptoms  of  the  disease. 

Results. 

One  injection  of  the  autogenous  bacterin  arrested  the  course  of  the  infection 
and  brought  about  an  increase  in  egg  production. 

Flock  3. 

A  third  flock  of  2,000  birds  was  injected,  each  bird  receiving  1  cc.  of  an 
autogenous  bacterin  consisting  of  Staphylococci  aureus  and  albus,  and  Pseu- 
domonas  aeruginosa.  The  bacterial  concentration  in  this  instance  was  but 
500,000  organisms  per  cc.     Complete  data  on  the  results  of  tlie  treatment  were 
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not  obtainable.  An  early  report  from  tbe  owner  showed  an  improvement  in 
egg  production  and  but  a  few  mild  cases  of  the  disease  among  the  treated 
birds.  It  was  questionable,  however,  wlietlier  the  increase  in  production  was 
due  to  recovery  from  the  disease  or  from  an  existing  neck  moult.  No  data 
were  available  concerning  the  controls.  No  conclusion  can  be  drawn  from  the 
use  of  the  bacterin  in  this  instance. 

Flock  4. 

A  fourth  flock  of  300  cockerels  was  injected  with  an  autogenous  bacterin 
composed  of  Staphylococcus  aureus,  a  Pasteurella  avicida-\\kt  organism,  and 
a  bacillus  similar  to  the  roup  bacillus  or  B.  cacosmus  of  Harrison  and  Streit 
(2).  The  infection  had  practically  run  its  course  at  the  time  of  the  treatment. 
Two  injections  were  given,  the  first  of  0.5  cc.  containing  500,000  organisms, 
and  a  second  six  days  later  of  1  cc.  containing  1,000,000  organisms.  The  dis- 
ease entirely  cleared  up  during  the  following  three  weeks.  No  difference  was 
noted  between  the  injected  and  control  groups. 

Summary. 

1.  Several  organisms  were  isolated  from  the  lesions  of  avian  diphtheria, 
diphtheritic  roup,  and  pox.  They  proved  to  be  of  no  causative  significance, 
but  were  prominent  secondary  invaders.  A  filtrable  virus  was  found  to  be 
the  common  cause  of  all  types  of  the  disease. 

2.  Commercial  stock  powdered  pox  viruses  varied  markedly  in  ability  to 
produce  the  disease.  The  need  of  a  method  of  standardizing  the  virus  and 
vaccine  was  indicated. 

3.  One,  two,  and  three  injections  of  the  powdered  pox  virus  vaccines  failed 
to  produce  an  absolute  protection  against  artificial  infection  with  homologous 
and  heterologous  viruses. 

4.  Infection  by  contact  occurred  in  50  per  cent  of  all  cases. 

5.  The  powdered  pox  vims  vaccine  caused  a  slight  improvement  in  the 
general  condition  of  diseased  birds  when  administered  as  a  means  of  bringing 
about  recovery  from  the  infection. 

6.  One  attack  of  either  or  both  types  of  the  disease  conferred  an  immunity 
of  at  least  fifty  days'  duration  against  both  types. 

7.  Autogenous  bacterins,  when  administered  in  the  early  stages  of  the  dis- 
ease, caused  an  improvement  in  the  general  health  of  the  birds.  As  avian  diph- 
theria and  pox  advance  in  severity  the  egg  production  of  hens  decreases. 
With  the  injections  of  these  bacterins,  data  at  hand  indicate  that  the  egg 
production  is  increased.  While  all  these  observations  are  interesting  and 
point  to  a  certain  degree  of  therapeutic  efficiency;  the  time  consumed  in  the 
manufacture,  standardization,  and  administration  of  these  bacterins  would 
work  against  their  use  as  an  economic  practice. 
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